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1.1

1.2

Nature of Radio{égical Contamination

Areas and structures, made dangerous or uninhabitable by radioactive
material, may be restored to usefulness by radiological deconcamin-“
ation, Since radioactivity cannot be neutralized, decontamination
must be accomplished by removal of the material or by shielding the
area or structure from the radiation. Radiation, like X-rays; cannot
be seen, felt, heard, or smelled, and can be detected only by special
instruments, It passes, with almost no decrease in strength, through
such materials as thin wooden or sheet metal walls .and. roofs. Radi-

‘ation is weakened, however, by thick sections of metal, concrete,

earth, or water, and its strength decreases also with distance.’

The major source of radiation, following &'nuclear explosion, is fall-
out - radioactive dust and small particles which fall from the radio-
active cloud caused by the burst. Fallout may appear hundreds cf
miles downwind and many hours after the explosion, where no damage
from blast or heat has occurred. The fallout material, however, may '
be "hot" enough with radioactivity for many months to endanger un- .
protected human life and to require that areas be deconcaminated to

be inhabitable.

Scope of the Manual T e : ;

This book, Volume 11 - Decontamination QOperations, is the second vol-

ume of che two volume set, entitled'Prototype Civil Defense Manual for
Radiological Decontamination.’” Volume I of the set is called Decontam-
ination Planning and is concerned with the problems and responsibilities
of Municipal 2nd Zone Civil Defense Planners. Both books of the Manual
are written primarily for use in localities whete damage from the bomb
explosion bhas not occurred and where recovery from fallout is the wajor
problem facing the Civil Defense organization. :

Volume 11 deals with the practical operational, "working level' prob-
lems which will be encountered in removing fallout radioactivity end
restoring buildings and surface areas to safe, usable condition, It
does not explain the selection of areas to be decontaminated nor the
mathemat ics for determining safe exposure times for the decontamin-
ation workers. These matters are primarily the concern of Municipal
and Zone Planners and are dealt with in detail in Volume I. )

Volume II1 is intended for use by Zone Decontamination leaders and De-
contamination Team captains, 1t describes the make-up of Decontamin-
ation Teams, the use of suitable, usually avaiiable, motorized and ' ,
han operated equipment, aud suggests the modification of othes equip-



1.3

1.4

1.5

ment. It is concerned with the operational problems which will be
encountered both before and £f er a nuclear attack, in the fallout’

ares, but outside of the dacage area, The assumption {s wade that - . g
the usual municipal services of pover, water, and communication are :
available, though thefir operating equipment may be in contaminated
locations, Purther, it is assumed that adequate ‘supplies of vehicle

fuel have been made available by the Civil Defense organization.

Experimental Background

A nunber of experiments have been performed by the Department of
Defer=e, using low fintenrity radioactive simulants on typical build-
ings and terrain, vVarious decontamination procedures have been tried,
and carsful messurements have been made to evaluate the relative
effectiveness of each. The {nformation presented in the two volumes
of this Manual is based on data sccumulated during the Camp Stoneman
Camp Parks, and Camp McCoy decontuninltion experiments.,

there & particular manufacturer's equip-ent is named or described in’
the Manual, it is done $0 becsuse the equipment was used during the
Defense Department tests. Inclusion here is oot intended to imply. -
endorsement of efther the manufacturer or his equipment. gquipuent
of similar characteristics, or equipwent modified to perform siniltr
functions, may be used tc equal advantage, .

Fallout Distribution on Surfaces

Fallout particles are carried downwind in the radioactive. cloud and
return to earth in much the ssme manner as snow, collecting primarily

on horizontal surfaces. In the case of structures, the largest portion
of horizontal surfaces are the roofs. Decontamination operaticns should
be concentrated on roof surfaces, therefore, omitting the secondary
horizontal surfaces, such as window sills, window muntins, etc., during
the initial clean-up perioc, .

On the ground, as well as on roofs, the light weight of fallout parti-
cles permits them to be blown about by the wind and to pile up in 5
drifts against obstructions. Special attention should be .paid to curbs,
ditches, hedges, etc., and to roof structures like penthouses, ch:mneys, :
and gutters, which will cause drifting of fallout.

Basic Types of Surfaces to be Decontaminated

Because the required techniques are generally different, surfaces to
be decontaminated are separated into three categories in this Manual,
These categories are structures, paved areas, and natural areas. Each
includes, of course, a wide variety of conditions, and all are subject
to greatly increased complexity by cold weather and its incident ice
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1.7

1.8

and anow, Chapters 2, 3 and 4 deal individually with these three
categories, while Chapter 5 discusses the special problems associ- -
ated with cold weather.

Principles of Decontamination

Decontamination is sccomplished in accordance with one or more of
three basic principles: cleaning the surface, removing the surface,’
and covering the surface, -

Cleaning pertains to structures and to hard frozen, or paved areas.’
Methods of cleaning include washing, flushing, and sweeping. "

Removing the surface is pertinent to soft, natural terrain, either
with or without heavy vegetation, and it may be applied to structures
and some types of pavings. Surface removal includes methods for pick-

ing-up methods for pushing-away the surface.

The principle of covering the contaminated surflce will usually per-
tain to natural terrain in Buffer Zones - those strips vhich surround
and protect decontaminated areas. Covering methods include turn-
ing-under soft earth, covering contaminated areas with clean fill,

and constructing shielding dikes between cleared sites and radio-

active areas,

Decontaninat ion Teams

Teams consist of Team captains and workers, trained. to perform spec-
ialized decontamination operations a&nd supplied with specialired

equipment for performing them. Teanm members, particularly for oper-
ations involving earth moving and street cleaning machines, should
be recruited, where possible, among people already skilled 1n the' s *
use of these machines, . e L

Chapter 6 and 7 consist of sections devoted to-the.miké-up, eqhippihg,
and functioning of the various specialized Decontaminat ion Teams.

Methods of Decontamination

-

Decontamination methods include firehosing, street sweeping, earth
scraping, sod removal, etc. Standard and improvised Sanitation De-
part=ent, Fire Dej. - ment, - .arth-moving construction equipment
is used. For the purpose . scription in this Manual, decontamin-
ation methods are separate’ .u.0 two classes, wer methods and dry
methods, in Chapters 6 and respectively, :




1.8.1 et Msthods - The wet methods consist of .those which wash and:

1.8.2

flush away the fallout particles. In general, decontamination
is begun at the high point and progresses downhilil., Adequate
drainage, avay from the area of interest, is & requirement,

Some surfaces, such as steep-sloped roofs, cannot be decontamin-
ated except by wet methods, _ :

Methods - Dry methods include thoze which mechanically pick
up and those vhich push the fallouc particles to move them a
safe distance awvay, as well as those which place shielding
material in front of or over the particles. Grade (slope) is
oot important until it becomes oo steep for a particular type .
of equipment. Dry methods are not recommended for roof surfaces’
unless water {s unavailable and the roof slope is low.

1.9 Condition of Equipment

A Yire Departwment cannot function effectively without relisble
mechanical equipment. Likewise, mechanical equipment is of utmost
importance to effective, rapid decontamination. The machines used
for this purpose, therefore, as for fire fighting, must be kept in
satisfactory operating condition, and abuse 1n service must be
avoided.

1.9.1

1.9.2

1.9.3

Operation of Bquipment - It is assumed that the Decontamination -
Tesn members sssigned to work with mechanical equipment are thoroghly
familiar with its use. If skilled operators are not availabl.,

their replacements should be instructed as thoroughly as possible
in proper operation and in the ways to avoid damaging the wmachines,

Maintensnce of Equipwent - Since dependable machine opcration s
vital to radiological decontamination, the machines available to
the Zone should be put in good order and fully equipped, as part

of pre-attack planning, and they should be maintained in good .
condition throughout the post-attack decontsminstion prograu. 0il,
grease, cooling water, antifreeze in season, tires, etc. should be
checked after each day's service, Maintenance and repair functions
should be performed at night, to avoid tying-up the equipment dur-
ing its working period,

Supply Requirements - Of equal importance to the condition of .
equipment, of course, is che supply of gasoline and diesel fuel
for vehicle engines, and wvater for street flusher and firehose

operation. Fuel and water tanks should be filled before each -
working period and efforts should be made to assure ldequate o
supplies for all anticipated requirements.




1.10 Protection and Decontamination of Team Members

Drivers of vehicles, such as loaders, dump trucks, vacuum sveepers,
etc., which carry contaminated material to the disposal sites,
operate in close proximity to high concentrations of radioactivityu
It is important, therefore, that they be protected, to permit them
reasonably long allowable working times. Effective personnel
shielding can be provided by sand bags, fillgd with uncontaminated
sand or earth, stacked between the operator's seat and hopper.

On windy days, and especially during pericds of drought, when the.
air is full of flying dust, dry method Dcconttminltion Team members
should wear scarfs or face masks, . o
Y
Dry vegetation, refuse, and other combustible matter containing
fallout particles should be disposed of by the methods described
in this Manual. They should never be burned, Burning will not
destroy radioactivity, but smoke will spread it, perhaps into the

shelter or into areas already decontaminated,

Decontamination workers should be provided with a clean-up roomi‘
or area where clothing can be changed and the workers can scrub,
preferably in a shower. A radiation check should be made on each .
man before he enters the main shelter. Shoes particularly, should
be cleaned carefully and checked for radioactivity. . '

1.11 Decontamination of Equipment

Vehicles and other equipment used for radiological .decontamination
may require cleaning after use, before maintenance and repair oper- ‘
ations are performed. FPor most machines, sweeping or hosing, will
be the most satisfactory techniques. The cleaning operation. should
be performed away from active manned areas, or care should be taken’
to wash all of the dirt removed into drains which will carry it away.

1.12 Modifications to Avaijlable Equipment for Deconftmination

Counventional! machines, as described in this Manual, may not be avail-
able in all Zones in sufficient numbers, when needed after a nuclear '
attack, It may be necessary to convert or modify other types of
vehicles and machines for decontamination service. An example is
given in Chapter 6, which includes a section on the construction and
use of an improvised street flusher, made from a tank truck or vehicle
rawn tank trailer, a wate: pump, and a fabricated pipe spray assembly,

Numerous other improvisiors may be made, such as snow plow blades
mounted on trucks or automobiles, used as scrapers. Sand bay ballast

LY
L.




1.13

and skid chains or deflated tires will help obtain traction.
Vehicles such as farm tractors, jeeps, and pick-ups can be
pressed into service. Fuel oil, milk, and chemical delivery
trucks can be filled with water for street flushing, and tank
trucks c2n be improvised by lining dump trucks or other bulk
carrying vehicles with water proof tarpaulins or plastxc films.

Improvised Decontamination Methods and Equipment

The wet and dry methods &nd the three cacegoties of surfaces,
discussed in the following chapters, describe the ‘use of con-
ventional commercial equipment. As pointed out -in the preceding
section, machines and vehicles, designed for other types of
service, can be adapted to paved and natural area cleaning.
Likewise, many improvisions are possible even when convent ional
commercial equipment is unavajilable. Steps can be taken to

assist the effectiveness of a decontaminatxon progranm using common

hougehold impiements and tools.

The protection provided by a shelter may be improved significantly, '
and thus the allowable exposure of decontamination workers outside -
the shelter may be extended, by operations such as washing down
the roof over the shelter building and turning under the soil in

the adjacent yard.

Improvisions and hand operations for decontaminafing limited areas
include such items as garden hoses, bucket brigades, house brooms,
garden spades, wheelbarrows, hand propelled snow plows, and rotary

tillers.




2.1

2.2

2,

3 .

Scope

Decontamination of structures pertains to all tuildings, regard-
less of size or occupancy, such as residences, shopping centers,
industrial buildings, schools, churches, etc., single or multi-
storied, Since fallout particles accumulate primerily on hori-
zontal and near-horizontal surfaces exposed to the sky, this
chapter deals with building roofs and the decontnuination methods
applicable to them, -

wWhere buildings are intended for use or occupancy,'decontanination.

will usually require cleaning of the entire roof area. Where

buildings are loceted in the area being cleared as a Buffer Zone,

it will frequently be sufficient to concentrate most effort on
the roof areas nearest the Access Route or decontaminated Isiand.

Particularly on concrete and masonry buildings in the Buffer Zoneﬁf

whose structures provide shielding, blck sloptng roofs may some-
times be ignored altogether.

Roof Area

<

Building size has a direct bearing on decontamination opera:ibns..V

A number of small, individual buildings, while requiring no more
actual decontamination time than one large building of the same
ares, will require more crew set-up and wovement time.

Large buildings, on the other hand, may require excessive hose
runs. At present there are many industrial and commercial build-
ings with roof surface areas in excess of six acres which may re-
quire hose runs of 300 feet or more to cover the entire roof.
(See Figure 2-A). Provisions must be made, therefore, for extra
lengths of hose, adequate water pressure, and sufficient manpower
to move the hose,

Building Height

Decontaminating the roofs of multi-storied buildings involves
special consideration not required for single-storied structures.
Sufficient hose and water pressure to reach the roof, and sanpower
to life the hose must be provided. Lovbing, one of the mosf
¢ffective methods, especially on steep slopes, may not be possible
due to the height.

where roof hydrants are available, the feeder hose from gréund ta
roof is eliminated, and the work involved in decontaminating rhe
roof surface is greatly reduced,.
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2.4

2.5

2.6

On all multi-storied buildings extra ssafety precautions must be
observed to avoid serious injuries or deaths from falls.

Climatic Conditions ~ Protection of Teas Memsbers

FPreezing temperatures, vhich occur commonly in northern states
during the winter, add greatly to the problems of roof decontam-
ination, as do the presence of ice, snow, and strong winds. De-
contamination Team members should avoid walking or standing on
icy, sloped roofs and should use extreme caution on flat roofs,

when necessary, ladders and life lines can be employed to decrease : .
the hazard, and sazlt or sand can be Spread to decrease slipperiness. .

The subject of wintertime decontamination is reviewed at length igj¥'¥

in Chapter 5.

Roof FPeatures

The roof construction features which most strongly affect decon- .
tamination are discussed in the following sections. They are:
siope, surfoce texture, obstructions, and special configurationa.
Slope is the most important characteristic, since it governs both-
the readiness with which cleaning water and fallout wmaterial will
run off, and the ease and safety with which the Decontamination
Team can operate. Surface texture is important to the degree by
vhich it passes or traps fallout particles in cracks, Seanm,'and

crevices. Obstructions include parapets, chimneys, gutters,’ penc-“"”

houses, etc. which interfere with decontaminstion operations. ' They
are discussed, along with other features of the roofs on which they .
commonly occur, in the sections following. Special configuratxons
are those involving combinations and repetirions of roof slopcs .
which affect decontamination. ;

st

Classification of Roof Slopes

For the purposes of this Manual, roof surfaces are ciassified by
slope - flat surfaces, ranging from level to l-on-1i2 slope, low
slopes, 2-on-12 to 3-on-1i2; and steep slopes, 4-on-12 or greater.”
(See Figure 2-B). The distinction between low and steep slopes

.A_,"_. L

is made to differentiate between comparatively safe and comparatively J

hazardous conditions for standing and working.

Flat Surfaces

Flat roofs vary in slope from level to pitches of l-on-12, Draxnage i

is effected by perimeter gutters, downspouts, or interior drazns, or -
by combinstions of the three. The perimeter of the roof may be en-
closed by a parapet wall, rising two or more feet above the roof
surface, or by a cant two to six inches high. 1In some cases,,nb.'
perimeter stop is provided (Figuve 2-C). - o
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2.7,1 Decontamination ox Flat Surface - Decontsamination of fallout-

R A R R e Ve W R

Normally, roof parapets are pierced by drainholes (scuppers) or
the roofs &re provided with interior drains, These tend to cause -
slowdowns i{n decontsmination procedures. Low-caanted roofs, or
those without perimeter stops, allow hosing pressure to drive the
fluid over any point along the edge. Roofs, especialiy on large’
buildings, often have skylights, fan openings, equipment penthouses,
and similar obstructions which cause drifting of fallout particles
and hinder decontamination operations. Very flat roofs frequently
have low spots vhere water tends to lccu-ulate and vhere no drains
exist, ~

All such roof obstruction, combined with lack of drainage flow,
sexve as collection points for radioactive particles carried by t
water back-draining behind the decontamination team, thus decreacing .
the effectiveness of the decontamination procedure (Figure 2-C). )

covered roof gsurfaces consists of loosening and removing the contam-
inant. 1In the firehosing of heavy fallout, the highest practicable
nozzle pressure has been found most advantageous. Run-off drains
such as gutters and downspouts, must be kept free of clogging so
that fiushing may carry the loosened particles away from the roof ::
to the sewer or drainage ditch. If gutters cannot be kept clear
they should be removed. B '

In instances where the particle build-up is very henvy, run-off
water from hosing may prove insufficient to transport the dirt
particles much beyond the stream-impact area. In such cases, . _.
shoveling, or combined sweeping and shoveling, should be used ’
in addition to hosing.

2.7.1.1 Tar and Gravel Roofs - Composed of three to five layers of -
rag felt or jute saturated with coal-tar pitch or asphalit,
each rcof layer is set in a mopping of hot tar or asphalrt.
The top is finished with a covering of crushed slag, clean
gravel, or marble chips,

Firehosing, the most applicable decontamination method for f:
this type of roof, should begin at the center or high point
of the building and proceed toward the edges or drains. Due
to pressure exerted by the water stream, loose gravel tends
to build up ahead of the fireh23ing team. This should be.
removed with hand shovels, '

Specific attenticn should be given to drains and drain holes
to prevent clogging from loose gravel. g

ean
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2.7.1.2 Promenade Tile Surface - Consisting of chree to five layers
of rag felt or jute saturated with coel-tar pitch or -
asphalt, each surface layer is set in a mopping of hot ,
tar or asphalt. The top is finished with a layer of 'F
flat quarry tile set in cement mortar, : :

Firehosing is the most applicable decontamination method
and should begin at the center or high point of the build-
ing and proceed toward the edges and draing, .

2.7.1.3 Roll Roofing - Composed of one or two layers of rag felt
saturated with asphalt, each roof-roll layer is set in:-a
mopping of hot asphalt. The top is finished with one or.
two layers of mineral surfaced roll-roofing laid in a mop-
ping of hot asphalt. oL

Firehosing, the most applicable method of decontamination, -
should begin at the center or high point of the building
and proceed toward the edges or drains. 1In the case of
lapped roll-roofing, the hose stream must be directed with
the lap to prevent lifting the surface lnd driving particles
under the lap, ; B

2.7.1.4 Exposed Concrete or Macadem - On structures where the roof
surface i{s to be used for pedestrian traffic or vehicle
parking, a topping of concrete or macadam may be poured
over the conventional, built-up roof. In the case of
covered walkways or canopies, the concrete slab is some-
times left exposed and is treated with a vaterproofing
compound such as silicone, -

Firehosing is the most mpplicable wethod of décontlninntion; E

and should begin at the building's center or high point,
proceeding toward the edges and drains. .

Low Slopes (Slopes l-on-12 to 3-on-12)

Generaily, the term "low-slope roof" applies to common gHBIed'ind:_
hipped roofs &ssociated with small buildings and houses. However’

for purposes of the Manual, "low-slope" includes flat arches, sheiis,gw

and other types of construction where the roof angle is betvgen .
l-on-12 and 3-on-12 (Figure 2-D). o

An advantage ugually encountered with this type of slopé, in addition
to easier drainage, is the absence of restrictions such as parapers,
scuppers, and interior drains. These roofs usually have edge gutters,
or no gutters at all, allowing the decontamination team to wash the
radioactive particles off the roof at anry point along the edge, -‘Edge
gutters omst be thoroughly cleaned ard washed, or removed altogether,
as they are natural pockets for collecting fallout particles,

g et e e
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2.8.1

2.8.2

2.8.3

2.8.4

Asphalt Shingles - Made of rag felt or paper impregnated with
asphalt, these shingles are mineral surfaced. The square bdbutt
and tab hex strip, varying in weight from 210 to 325 pounds per
square, (100 sq.ft.) with shingles lapped to expose four or five
inches to the weather, are the two most commonly used types.

Firehosing is the most applicable decontamination method, with
operations starting at the roof-ridge line and proceeding touard
the edges. : '

On the steeper roof pitches, lobbing may be used by the fire-
hosing team, standing on the ground and directing the hose stream
onto the roof. Lobbing begins at the roof ridge and works down- -
ward toward the edges and drains. ' '

Wood Shingles - Composed of tapered wood, these shingles are
lapped, exposing three to six inches to the weather._ .

Decontamination can be &ccomplished by either method outlined o g
for asphalt shingles (2.8.1). : ; :

Slate Roof - Thin sheets of slate approximately 1/4 inch tHick.“‘ :
are lapped so as to expose 12 to 16 inches to the weather. ( 5
Decontamination can be accomplished by either method outlined for '
asphalt shingles (2.8.1). Care must be taken when the team is on
the roof, as slate becomes slippery when wet. Furthermore, slate
shingles are brittle and will break off, presenting an additional
hazard to personnel,

Clay Tile Roof - Made of molded wet clay and burned in a kiln,
clay tile is manufactured in two basic shapes, flat and curved,
The flat tile roofs are similar in appearance to slate roofs.
Curved tiles are laid with their deep corrugations running down
the slope of the roof.

Decontamination of flat-surfaced tiles can be accomplished by S
either method outlined for asphalt shingles (Z.8.1). Similar to
slate roofing, these tiles are slippery when wet. They are also
brittle, and create a hazard for anyonc on the roof.

Curved surface tiles should be decontaminated only by lobbing a
water stream onto the roof from the ground (2.8.1), as the
corrugations make standing on the roof extremely hazardous.

Asbestcos Shingles - Similar to wood shingles in size, shape,,and”
somewhat in appearance, these shingles are composed of about’ 15
percent asbestos !liber and 85 percent cement, formed under high-
pressure,




bd

Asbestos shingles can be decontaminated as outlined for asphalt
shingles (2.8.1). Like slate and clay tile roofs, they are ex-
tremely brittle and become slippery when wet.

Sheet Metal and Corrugated Roofs - Sheet metal roofs are made
of thin sheets of metal sbout 24 inches wide, varying in thick-
ness from 28 to 18 gauge, with the edges joined by a vatiety of
geams, The most commonly used sesms are standing, flat, and
bstten, depending upon the slope of the roof. All seams run
down the slope of the roof, Sheet metal roo{s are generally
applied over wood sheathing and are, therefore, capable of -~
supporting the weight of the decontaminstion operation. - N

Corrugated roofs are composed of either metal, fiberglass, or
transite, manufactured in widths of approximately 24 inches and’
corrugation depths of 1-1/2 to 2-1/2 inches., The corrugations
run down the slope of the roof with end laps of about six inches
and edge laps of two corrugations. This type of roofing is
popular for industrial buildings because of its low initial cost,
Corrugated roofs normally span two or more feet unsupported, be-
tween rafters and purlins, In msany instances the corrugated
roofing is designed to support little if any load., The decontam-
ination tesm should be extremely careful if they work on‘the roof
and should do so only after receiving assurance that the roof
vill support them safely. :

Both sheet metal and corrugated roofs can be decontaminated by
the methods outlined for asphalt shingles (2.8.1). Due to the
slippery nature of wet metal roofs and the unsure footing on

corrugated surfaces, care must be exercised by personnel on the .
roof itself. The lobbing method is recommended for use where-

possible.

Tar and Gravel Roofs - This type of surface is increasiogly
popular in acvdern-style, low-slope roofed bufildings. The slope
of such roofs makes them wmore conducive to cleaning than flac,:
horizontal surfaces, (See Section 2,7.1.1).

Roll-Roofing - The slope sssists in removing particles from the
surface by firehosing. Lobbing is practical for the stesper
slopes, providing the gutters are thoroughly cleaned and washed,
or removed,

A second type of build-up roofing, composed of successive layers =

of rag felt and asphalt, and topped with a layer of hot asphalt
providing a smooth even surface, may also be encountered. This
type of roof can be treated in a similar manner to conventional
roll-roofing, and because of the smoothness of its surface, it

is more easily decontaminated,
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2.9 Steep-Slope Roofs

Steep-slope roofs are those where the slope is greater than 3-on-12,
Consequently, this grouping includes not only the common gable, gam-: -
brel, and hipped roofs, but barrel and peaked arches, tepees, domes,:. ., . -
and shells (Figure 2-E). The steep slopes offer easy drainage, and ?-1,4
the normally unobstructed edges ajid in decontamination operations,. f}[ﬁi

2.9.1 Materials Used in Steep-Slope Roofs ~ Steep-slope roofs géﬁétally
use materials found in low-azlope roofs. These are: asphalt, vood
and asbestos shingles; slate, tile, and rool-roofinga, sheet ntttl

and corrugated roofings.

2.9.2 Use of Lobbing to Decontaminate Steep Slopes - Decontamination
of steep slopes should be limited to the lobbing technigue, because

standing on steep wet slopes is extremely dangerous,

2,10 Special Configurations

In many instances, roofs are forwed of multiple gables or arches (See
Pigure 2-F). While from the standpoint of slope, they are described
in the preceding sections, the repetitions of form create .interior
valleys and reverse slopes which hamper the run-off of water. Typical
examples of these multiple forms are multiple barrel arches, saw
tooths, butterfiies, umbrellas, and folded plates.

Decontamination should be accomplished by the team working on the roof
beginning at the high point of the roof and proceeding toward the
valleys. Once the particles have been flushed into the valleys, they
must then be driven toward the drains. Sustained use of these drains
may cause them to become clogged, especially where tar and gravel zur-
faces are encountered, and it will be necessary to clear them before

continuing.
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MULTIPLE BARREL ARCHES : '~ FOLDED PU’\'TE
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FIGURE 2-F
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3.1

3.2

LYy
S

Scope

Paved areas are those areas which are surfaced with portland cement
concrete, bituminous materials, and brick or stone blocks. Ihey do
not include untreated surfaces such as soil-cement, bituminous im- ]
pregnated gravels, and sand-clays. The latter surfaces are discussed
under Natural Areas, in Chapter 4.

Paved areas constitute major portions of the exposed terrain in urban
communities, with the ratio of paved to natural area in the suburbs
decreasing as the population density decreases, However, pavement
still constitutes an important part of the area of even small resi-
dential towns, Paved areas include roads, driveways, parking areas, -
walkways, playgrounds, and airport runways and aprons. ! ~‘_"
The decontamination of paved surfaces is far uore,%fficient than that
of unpaved surfaces, from the standpoints of manpowver and equipment,
For this reason, Planners will probably gelect areas to be decontamin-
ated which include as much pavement as possible, and Zone Decontamin-
ation leaders will find that a high proportion of the work of their
teams is on pavement, cven in low population-density regions.

The reasons for decontamination of large areas are covered thoroughly

in Volume I of this Manual. 1In brief, "Islands", including shelters‘”@‘ﬁf
for the population, and "Access Routes", to service the Islands with -
food and supplies, are required. Each Island and Access Route must .
be bordered by a relatively wide "Buffer Zone'" to protect the ptople T
in it from the surrounding radioactivity, Included {in these areas will

be space for parking and maintenance of Recovery Operation vehicles,
including those of the Decontamination Teams,

General Characteristics of Paved Areas ' - 'T: "{{_q

The characteristics which control the effectiveness of decontamination
operations on paved surfaces and dictate the choice of methods are
discussed below. They include drainage, slope, crown, size, surface
material and condition, and the prezence and distribution of obstruct-

1on0s.

.2.1 Drainage (Figure J-A) - Adequate drainage of the surface is im-

portant for wet methods of decontamination. Many paved areas have
no special provisions for drainage, and reliance is placed upon run<
off alcng the edges. 1n some instances, the water is collected in
ditches or by catch busins and storm sewers. 1f the paved area is ‘
very large, as in a shopping center parking lot, intericr troughs .
and catch basins or sewers are usually provided.
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Wet decontamination mwethods should always be directed to push
the fallout particles to the drainage system. Wheré run-off
vater is collected in ditches or on the unpaved terrain, the’
fallout particles should be removed to a safe location or ' =
covered over with a clean layer of shielding earth., The pro-
cedures for accomplishing this are expllined under Decontamfn-
ation of Natural Areas, in Chapter 4.

Where run-off is removed through drains and storm sewers,
attention must be paid to keeping the drains and sewers clear,
to prevent clogging and back-up of the highly concentrated
fallout material,

2.2 Slope (Figure 3-B)- The slopes of paved areas generally follgw ..
the natural topography of the land. Roads and walkways have
average slopes which vary from zero to 15 percent. They may
undulate up and down repeatedly, however, along this average
slope. These small, frequent changes in slope create crests

and valleys which vill affect drainage, and thus the sequence

of decontamination operations. :

Parking areas usually have slopes of three percent or less.”
As with roads and walkways, the slopes may vary both in degree
and direction within their boundaries. :
3.2.2.1 Effect of Slope on Wet Decontamination - Slope can be e
beneficial to wet decontamination by assisting in the wagsh-. ="
ing action and the run-off of the water. Consideratjon i
should be given to changes in the direction of slope and :
to the location of drains. All wet decontamination oper-
ations should begin at the high point of the slope and
progress downward toward the drainage point,

A mechanical street flusher can be utilized by moving -

back and forth across the slope, progressing downward ar-
eech change in direction. If the slope forms a bowl-like
depression with a drain at the bottom, the flusher miy. be '
able to move around the slope, spiralling in and down . - !
toward the drain, 2

Manual firehosing teams will use the same general technique.’
However, due to the difficulty of dragging the hcavy, stiff
hoses and the limitations caused by hose length, the teams
will probably be restricted to working directly downhill,
then stopping and moving to the top to start again.

3.2.2.2 Effect of Slope on Dry Decontamination - Slope has litele or
no effect upon the results obtained using dry decontamination . :
methods., Work can progress in any direction with equal ‘
effectiveness, except when very steep slopes are encountered
and the mechanized equipment cannot travel up the grade.
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3.2.3 Crown - Roads and runways are constructed with crowns to- ellno,»
inate cross drainage and the formation of puddles and ice '
patches on them. Road and runway crowns vary between 1/8 inch
and 3/8 inch per foot of width, except on banked curves whére
drainage is toward the inside edge. Sidewalks are usually
pitched two percent down toward the road.

Crowaing &ssists wet decontamination, especially where no
natural slope exists, by directing the water flow toward the_
edge ditches or drains. Frequently, on large, flat, paved
areas, which are not provided with draias, low spots or de-
pres=sions occur (Figure 3-C). These are collection sites for
backflow of water and fallout particles and usualiy will re-
quire more than one decontamination operation to clean,

Dry decontamination methods &re unaffected by surface depress-
ions. They are especially recommended for use on poorly drained
or uncrowned paved areas, . -

3.2.4 Size of Paved Area - Paved surfaces viary in size from three feet
wide sidewalks to parking lots many acres in extent, Whenever
the area {s large enough, motorized cleaning equipment should
be used. ‘ ‘

As the length and width of paved areas increase, the: dlstance
that particles must be moved to drzinage points also increase, -
The build-up of loose material ahead of the water streams of wet
decontamination operations thus becomes greater as area size in-
creases, to the point of hindering progress. Hand shoveling
stiould be employed to remove excessive quantities of loose.
material. (See Figure 3-D) :

Although the distance that fallout particles can be moved by
wet decontamination methods, without the assistance of hand
shoveling, depends upon the total amount of debris present,
general rule of thumb can be stated. Where the fallout is to
be moved less than 50 feet to the drains, wet methods can be’
used. For longer distances dry methods are recommended,

3.2.5 Surface Condition - The condition of the surface can alter the
effectiveness of all decontamination methods. Cracks or pot-
holes in the pavement become collection points for fallout
particles. Motorized equipment for both wet and dry methods
will tend to skip over these places, leaving 'hot spots". These
must later be located either visually, or by radiation detecting
instruments and cleaned out "y hoand sweeping and shoveling. Fire-
hosing teams can wash the crevices clean as they move along. How-
ever, their progress will be greatly retarded by an excessively
broken surface,
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3.2.6 Obstructions - Pew paved areas, unless very small, ‘are completely
free of obstructions which will hinder decontamination. Large
parking lots have power or telephone noles, curbs, parking
bumpers, and fire hydrants; roads havz safety isles and lane
dividers; airports have direction signs and lights; and play- -
grounds have playground equipment., All paved areas. are subject,
from time to time, to construction and repair operation, Sections
of paving are torn up, holes are dug, and dirt is piled up, - Rbads
may be completely blocked, 1t is advisable for both the Zone
Flanner and Decontamination leader to maintain a cont1nu1ng, up-
to~date record of construction projects in their territory, before
& nuclear attack, A

All of the above "permanently" attached objects will tend to ‘cause
drifting of fallout particles and will obstruct the passage of
motorized equipment, Hand clean-up operations will be necessary
around all such obstructions.

In addition to fixed obstructions, many movable'items'will,pn '

found in paved areas, These should be removed to beyond the

ares being cleaned before the regular motorized operation is

begun, Such temporary obstructions include parked vehicles, benches,
signs, not fastened playground equipment, saw-horses and’ .warning
lanterns at construction sites, waste cans, and general refuse aﬂd
debris, v RN

3.2.7 Areas Bordering Pavement - When it 15 necessary to decontaminace
unpaved areas adjacent to paved areas, as Buffer Zones or, tor e
other purposes, the methods applicable to natural terrain shouxd S
be used. These are treated at length in Chapter 4. -

These areas include gravel shoulders, unpnved median strips, tree °
lawvns, flower beds in shopping malls, etc. In general; their de-
contamination will require a great deal more time and labor. than
will the paved area itself, Objects removed from the pavement-
preparatory to cleaning it should not be set dovm in other areas ES
which must also be decontaminated, a

3.3 Equipment

Large paved areas are well suited to motorized decontamination, utiliz-
ing conventional equipment developed for street and parking lot clean-
ing. Highly efficient machines are available for both wet and dry
clesrning methods and for wintertime snow removal. Such equipment is
often stored and maintained in garages of the Municipal Sanitation
Department, the Department of Streets, or the Department of Parks and
Playgrounds, It may be found in the garages of contractors wha’have
shopping center, sports stadium, or street maintenance contracts.
Particularly for wet decontamination and snow removal methods, motor-
fzed equipment can often be improvised, if conventional machines are
unavailable,




Wet method machines for paved arcas consist of conventional and
improvised street flushers. Dry method equipment includes mechan-
ical and vacuum sweepers. Snow removal machines are snowplows,
scrapers, graders, and loaders with trucks,

Where no type of motorized equipment can be obtained, and for small.
and irregular areas, manual firehosing preferably, or hand sweeping,
or vacuum cleaning, should be used. The efficiencies of these ‘
methods, however, are far below those of any of the motorized methods.

Full discussions of wet and dry decontamination methods and equxpmenc ;
for paved areas are contained in Chapters 6 and 7, tespectively. )
The latter chapter also discusses methods and equipment for ‘the removal
of snow.

Claceificarinn of Pavaed Areas

Paved areas are clasgified by their surface material. The three most
prevalent surfaces are portland cement concrete, bituminous materials,

and brick or stone block paving.

3.4.1 Portland Cement Concrete - This material is used extensively for

all types of air strips, and land vehicle and pedestrian traffic,

The surface is usually smooth and easy to clean, when it is in .
good condition. Construction and expansion joints, which are lo--
cated from 15 feet to 40 feet apart, require special care,.however.

Weathering and aging of concrete often result in surface crazing
and cracking. Both of these conditions cause a decrease in the
efficiency of decontamination operations. A very common method
for repairing concrete surfaces is by patching with bituminous
materials, Patches also cause discontinuities in the surface,
which require special care and result in lower efficiency. !

Any of the wet or dry decontamination methods are applicable,
with strong preference being given to the mechanized methods be-
cause of their much greater speeds. ;

3.4.2 Bituminous Materials - Like portland cement, bituminous materials

are used extensively for paved surfaces, The two most cormon -
finishes are an open-~faced surface, possessing a roughened texture
to decrease vehicle skidding, and a sheet asphalt finish which has
a dense, smooth surface. Sheet asphalt is used mainly for city
pavements because the surface is easily cleaned, while the open-
faced surface is used on highways and on steep grades because of
the better traction its roughness provides.
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Newly finished bituminous surfaces are free from joints. and

can be decontaminated readily by any of the wet or dry methods.
When the surfaces age, however, potholes frequently develop and  °
are repaired by bituminous patches which seldom blend completely.
into the surfaces. Both unrepaired potholes and repair patches
constitute obstacles, which will cause "hot spots'" to be left
after high speed, mechanized decontamination.

3.4.3 Brick and Stone Block Pavements - Both of these materials are
still found in many communities, principally on steeply -graded
roads. New surfaces, however, are seldom made with them. Pave-
ment block surfaces are characterized by the exposed fzces of the .
blocks surrounded by joints filled with hot asphalt cement or . "~ .-
portland cement grout. Because of the numerous joints, cleaning
these pavements is very time consuming. The joints, being de~: |
pressed below the faces of the blocks, tend to accumulate particlds.

The most efficient methods of decontamination are firehosing and
street flushing, since the stream pressure uill wash the’ particles
out of the joints and flush them away. ~ :

8

3.5 Selection of Method of Decontamination ) ';l?

AR

After the Zone Decontamination leader has determined the characteristics
of the paved area, with respect to drainage, slope, c¢rown, size, sur-
face material, and condition, and has considered available equipment

and manpower, he should select the decontamination method best suited.
for the task, Figure 3-E summarizes the surface materials discussed

in this chapter and relates them tc the several mechanized decontamin®

ation methods,



FIGURE 3-E

Mechanical Vacuum Street . -

Sweeper - Sweeper Flusher - Firehose
Portland Cement Concrete A A B - C
Bituminous Materials A A B c
Brick and Stone Block A A B ¢

A - Applicable to areas where there is enough space to maneuver,

¥

B -~ Recommended for pavements less than 100 feet between drains due to
accumulated build-up of particles from preceding passes. :

C - Recommended for smaller areas or vhen motorized equipment is not
available, e
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4.1 Scope

Although paved surfaces permit decontamination methods which are
far more rapid than are those for unpaved surfaces, the latter re~"
presents much of the area vhich will require decontamination
following a nuclear attack, Open spaces and routes intended for
occupation will be selected from paved areas and roads, as far as
possible, by the Zone Decontamination -Planner, However, much
natural terrain will require decontamination for Buffer Zones,
parking areas for Recovery Operation vehicles if no paved lots

are suitably located, and possibly for children's recreation

areas during long periods of recovery.

Natural terrain is defined as any land surface not paved with
portland cement concrete, bituminous material, or brick or stone
blocks. It includes loose or bituminous impregnated gravel roads
and shoulders. Typical natural areas, most likely to be included.
in Buffer Zones, and, therefore, requiring decontamination, will
include lawns, parks, tree lawns, median strips, unpaved shoulders,
woods, and fields along roadsides., (See Figure 4- A)

4.1.1 Decontamination Methods for Natural Areas - Dry mechods only
are suitable for warm weather natural area decontamination.
In cold weather, bare frozen surfaces can sometimes be cleaned
effectively by firehosing or flushing. ,

4.1.2 Factors Affecting Decontzmination - Almost any conceivable ‘factor
affecting the make-up and condition of the terrain will also

affect the decontamination operations.on it., The various combin- G

ations of slope, moisture content, vegetation, and earth com-
position are essentially unlimited, and may vary videly on the
same plot of land. 1In general, "ideal" characteristics for de-

contamination of natural areas are: . Voous
1. Soil surface free of rocks and large vegetation

2. Soil firm, but not hard .

3. Soil moist, but not wet T

4, Soil cohesive and of uniform composition ..

5. Soil surface smooth and flat,

4.2 Concepts of Decontamination of Natural Areas

While only dry methods are applicable, there ere four bnsic concepts
for the decontamination of natural areas, They are:

S %
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1. Picking the surface up - I
2. Pushing the surface away R
3. Turning the surface under

4, Covering the surface over. i

The first two concepts correspond to the basic principle of re-
woving the surface, and with it, the fallout.

The second two concepts correspond tu the principle of covering,
or shielding, the surface, Since covering does nct destroy the
radiosctivity, it will continue to remain a potential hazard.
Anything which disturbs zhe surfscs, such & tainm, wind, digging,
or continuous traffic, may decresse the thickness of the shield,
and recreate an active hazard., FPor this reason, and because
effective shielding for anyone directliy over the radioactive
material will require sbout three feet of earth, covering and

tnrning~under fzchaiguss should bz reserved for Buiier Zone de-
contaninltion only. c

4.2,1 Picking-Up the Surface - The objective, in this concept is to

remove the surface of the soil without removing more of it tham
is necessary. Tests have established that removal to a depth
slightly greater than thec depth of the surface irregularities
will effectively remove the fallout particles, Usually, removal
depths of two to four inches will be sufficient, Fissures and
cracks which penetrate deeper than this may contain fallout Hhich
will remsin as "hot spots', requiring manual removal, E

Mechanized equipment for surface pick-up includes the motor
scraper, which cuts and collects a controlled thickness of earth
as it advances, The menual counterpart of machine scraping is
hand shoveling into a wheelbarrow or truck. The hand shoveling
method should be limited to small or inaccessible areas and to
"hot" spot removal,

Experiments have demonstrated the feasibilicy of decontaminating
grass covered lawn by rolling up and removing strips of sod.
(See Figure 4-B). A hand propelled sod cutter was used in the
experiment, though sod removal using simple m&nual garden tools

can be accomplished. Neither method is as rapid or efficient as

mechanically scraping-up the sod,

4,2,2 Pushing-Away the Surface (Figure 4-C) - As in the pick-up method,

the objective is to remove the particles with a minimum removal
of soil., Normelly, removal of the top two to four inches of soil
is sufficient, and the remaining "hot spots” caused by sptlllge
or fissures can be manually removed.

K




3.2.6 Obstructions - Few paved areas, unless very small, are completely
free of obstructions which will hinder decontamination. Large
parking lots have power or telephone woles, curbs, parking
bumpers, and fire hydrants; roads havz safety isles and lane
dividers; airports have direction signs and lights; and play-
grounds have playground equipment., All paved sreas are subject, !
from time to time, to construction and repair operation. Sections -
of paving are torn up, holes are dug, and dirt is piled up, Roads
may be completely blocked, It is advisable for both the Zone
Planner and Decontamination leader to masintain 8 continuing, up- '
to-date record of construction projects in their territory, before -
a muclear attack,

All of the above "permanently" attached objects will tend to cause
drifting of fallout particles and will obstruct the passage of
motorized equipment. Hand clean-up operations will be necessary
around all such obstructions, '

In addition to fixed obstructions, many movable items will be

found in paved areas, These shouid be removed to beyond the

area being cleaned before the regular motorized operation is

begun, Such temporary obstructions include parked vehicles, benches,
signs, not fastened playground equipment, saw-horses and warning
lanterns at construction sites, waste cans, and general refuse and
debris, :

3.2.7 Areas Bordering Pavement -~ When it is necessary to decontaminate
unpaved areas adjscent to paved areas, as Buffer Znnes or for
other purposes, the methods applicable to natural ferrain shouid
be used, These are treated at length in Chapter 4,

These areas include gravel shoulders, unpaved median strips, tree
lawns, flower beds in shopping malls, etc. In general, thleir de-
contamination will require a great deal more time and labor than
will the paved area itself, Objects removed from the pavement
preparatory to cleaning it should not be sget dowvm in other areas
which must also be decontaminated.

3.3 Equipment

Large paved areas are well suited to motorized decontamination, utiliz-
ing conventional equipment developed for street and parking lot’ clean-
ing. Highly efficient machines are available for both wet and dry
clearing methods and for wintertime snow removal, Such equipment is
often stored and maintained in garages of the Municipal Sanitation
Department, the Department of Streets, or the Department of Parks and’
Playgrounds, 1t may be found in the garages of contractors who have
shopping center, sports stadium, or street ma2intenance contracts, '
Particularly for wet decontamination and snow removal methods, motor-
ized equipment can often be improvised, if conventional machines are
unavailable,
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Wet method machines for paved arcas consist of convencional and
improvised street flushers. Dry method equipment includes mechan- i
ical and vacuum sweepers. Snow reroval machines are snowplows, . -/
scrapers, graders, and loaders with trucks, g ’ SN

Where no type of motorized equipment can be obtained, and for small
and irregular areas, manual firehosing preferably, or hand sweeping,
or vacuum cleaning, should be used. The efficiencies of these
methods, however, are far below those of any of the motorized methods.

Full discussions of wet and dry decontamination methods and equipment
for paved areas are contained in Chapters 6 and 7, respectively,

The latter chapter &lso discusses methods and equipment for the removal
of snow,
Classification of Paved Areas -

]

Paved areas are clasegified by their surface material., The three most
prevalent surfaces are portland cement concrete, bituminous materials,

and brick or stone block paving.

J.4.1 Portland Cement Concrete - This material is used extensively for

all types of air strips, and land vehicle and pedestrian traffic.
The surface is usually smooth and easy to clean, when it is in
good condition, Construction and expansion joints, which are lo-
cated from 15 feet to 40 feet apart, require special care, however.

Weathering and aging of concrete often result in'sufface-crazing
and cracking. Both of these conditions cause a decrease in the -
efficiency of decontamination operations. A very common method
for repairing concrete surfaces is by patching with bituminous
materials, Patches also cause discontinuities in the surface,
which require special care and result in lower efficiency. - i

Any of the wet or dry decontamination methods are applicable, -
with strong preference being given to the mechanized methods be-
cause of their much greater speeds,

3.4,2 Bituminous Materials - Like portland cement, bituminous materials

are used extensively for paved surfaces, The two most common
finishes are an open-faced surface, possessing a roughened texture
to decrease vehicle skidding, and a sheet asphalt finish which has
a2 dense, smooth surface. Sheet asphalt is used mainly for city
pavements because the surface is easily cleaned, while the open-
faced surface is used on highways and on steep grades because of
the better traction its roughness provides,
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Newly finished bituminous surfaces are free from joints and

can be decontaminated readily by any of the wet or dry methods.
When the surfaces age, however, potholes frequently develop and:
are repaired by bituminous patches which seldom blend: complctely
into the surfaces. Both unrepaired potholes and repair patches
constitute obstacles, which will cause '"hot spots'" to be left -
after high speed, mechanized decontamination. '

Brick and Stone Block Pavezents - Both of these materials are -
still found in many communities, principally on steeply graded
roads. New surfaces, however, are seldom made with them, Pave-
ment block surfaces are characterized by the exposed feces of the
blocks surrounded by joints filled with hot asphalt cement or
portland cement grout. Because of the numerous joints, cieaning
these pavements is very time consuming. 'The joints, being"de-
pressed below the faces of the blocks, tend to‘'accumulate particles.

The most efficient methods of decontamination -are firehosirg and
street flushing, since the stream pressure will wash the particles
out of the joints and flush them away. :

3.5 Selection of Method of Decontamination

After the Zone Decontamination leader has determined the characteristxcs‘-:

of the paved area, with respect to drainage, slope, crowd, size; sur-
face material, and condition, and has considered available equipment
and manpower, he should select the decontamination method best suited
for the task, Figure 3-E summarizes the surface materials discussed
in this chapter and relates them tc the several mechanized decontamin-

ation methods,




FIGURE 3-E
Mechanical = Vacuum Street N
Sweeper Sweeper Flusher - Firehose
Portland Cement Concrete A A ‘ B Cc
Bituminous Materials A A B C,‘
"Brick and Stone Block A A B c

A - Applicable to areas where there is enough zpace to maneuver.

B - Recommended for pavements less than 100 feet between drains due to_w

accumulated build-up of particles from preceding passes.

C - Recommended for smaller areas or vhen motorized equipmeﬁt 1s:no€ -

available.
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4.1 Scope

Although paved surfaces permit decontamination methods which are’

far more rapid than are those for unpaved surfaces, the latter re-

presents much of the area which will require decontamination
following a nuclear attack, Open spaces and routes intended for
occupation will be selected from paved areas and roads, as far as
possible, by the Zone Decontamination Planner, However, much
natural terrain will require decontamination for Buffer Zones,
parking areas for Recovery Operation vehicles i no paved lots
are suitably located, and possibly for children's recreation

areas during long periods of recovery..

Natural terrain is defined as any land surface not paved with
portland cement concrete, bituminous material, or brick or stone
blocks. It includes loose or bituminous impregnated gravel roads
and shoulders. Typical natural areas, most likely to be included
in Buffer Zones, and, therefore, requiring decontamination,: will
include lawns, parks, tree lawns, median strips, unpaved shoulders,
woods, and fields along roadsides. (See Figure 4-A)

4.1.1 Decontamination Methods for Natural Areas -~ Dry methods only

are suitable for warm weather natural area decontamination.
In cold weather, bare frozen surfaces can sometimes be cleaned

effectively by firehosing or flushing.

4.1.2 Factors Affecting Decontamination —.Almost-any conceivable £ac§or-;
affecting the make-un and condition of the terrain will also

affect the decontamination operations on it,

ations of slope, moisture content, vegetation, and earth com~
position are essentially unlimited, and may vary widely on thé
same plot of land. 1In general, '"ideal"” charactcristics for de—~

contamination of natural areas are:

. Soil firm, but not hard
. Soil moist, but pot wet

(VR R

. Soil surface smooth and flat.

. Soil surface frece of rocks and large vegetation

. Soil cohesive and of uniform conposition

4.2 Concepts of Decontamination of Natural Areas

The various combin-

While only dry methods are applicable, there &re four basic concepts

for the decontamination of natural areas,

They are:
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. Picking the surface up

. Pushing the surface away

. Turning the surface under
. Covering the surface over.

WP

The first two concepts correspond to the basic principle of re-‘
moving the surface, and with it, the fallout,

The second two concepts correspond to the principle of covering,
or shielding, the surface. Since covering does nct destroy the
radioactivity, it will coantinue to remain & potential hazard,
Anything which disturbs zhe surfacs, such as raian, wind, digging,
or continuous traffic, may decresse the thickness of the shield,
and recreate an active hazard., PFor this reason, and because
effective shielding for anyone directiy over the radioactive
material will require sbout three feet of earth, covering and
turning-under technigues should be reserved for Buifer Zone de-

wIsWT LS =Sl

contamination only.

4.2.1 Picking-Up the Surface - The objective, in this concept, ,is to

remove the surface <f the soil without removing more of it tham, *
is necessary. Tests have established that removal to a depth
slightly greater than the depth of the surface irregularities
vill effectively remove the fallout particles., Usually, . removal.
depths of two to four inches will be sufficient, Fissures and '
cracks which penetrate deeper than this may contain flllout vhich
will remain as "hot spots', requiring manual removal.

Mechanized equipment for surface pick-up includes the notof
scraper, which cuts and collects a controlled thickness of: earth
as it advances, The manual counterpart of machine scraping is
hand shoveling into a wheelbarrow or truck., The hand shoveling
method should be limited to small or inaccessible areas and to
"hot'" spot removal, :

Experiments have demonstrated the feasibilicy of decontcminating
grass covered lawn by rolling up and remcving strips of sod.

(See Figure 4-B). A hand propelled sod cutter was used in the
experiment, though sod removal using simple wmenual garden tools -
can be accomplished. Neither method is as rapid or efficient as

mechanically scraping-up the sod,

.2.2 Ppushing-Away the Surface (Figure 4-C) - As in the pick-up method,

the objective is to remove the particles with & minimum removal
of soil. Normelly, remowal of the top two to four inches of soil
is sufficient, and the remaining "hot spots' caused by spillage
or fissures can be manually removed,.
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Motor graders and bulldozers are employed to pus: :way. the
surface, The grader advances with its mcld board set 4t an
angle, so that a windrow of material paralleling the grader s
path, remsins, ' The windrows are then picked up by earth
londers, placed into trucxs, and hauled away. Scrapers can
also be used to collect the windrows.

Bulldozers operate by pushing the material ahead of them un-
til they reach the edge of the area being cleared. Because
of the continual accumulation of material ahead of the blade,
the distance the bulldozer can travel without excessive spilk-
age is less than 100 feet,

4,2,3 Turning-Under the Surface - A reduction in the above ground
radioactivity can be accomplished by turning under the surface
on which fallout particles lie and theoreby crea2ting a new,
clean iurface‘of subsoil,

Plowing the sodl is a rapid and effective way of turning fall-
out particles under, Hand spading “{s the manual counterpart,
but it should be used only on small or irregular areas.

Six to eight inches of soil covering, the practical limit of
ploving c¢r spading depth, does not provide a great deal of
shielding for the space directly over the buried fs&llout. It
does, however, provide several feet of oblique angle shielding
to persons some distance away (Figure 4-D) and is, therefore,
an effective technique for Buffer Zone decontamination.

4.2.4 Covering the Surface (Figure 4-E) - This concept is similar to
that of turning the surface over, The objective is to cover
the contaminant with clean soil which has becn carried to the
site and spread either manuclly or mechanically, Unlike plow-
ing, the depth of cover is not limited to:a few inches. The
shielding effectiveness is dependent upon the depth of cover,
which in turn is dependent upon the availability of clean soil,
equipment, and time, However, adequate direct shielding requires
about three feet of fill and is dependent upon this fill remain-
ing in place above the fallout particles. It is probable,
therefore, that covering, like turning-under, will be of practical
ugse for Buffer Zone decontamination, :

4.3 Cuaracteristics of Natural Areas

Characteristics of natural areas which exert the greatest effect on
the selection and performance of decontamination methods are:
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FIGURE 4-D

PLOWED EARTH PROVIDES OBLIQUE ANGLE SHIELDING
- FROM RADIATION
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FIGURE 4-E

FILLING OVER FALLOUT PARTICLES WITH CLEAN SOIL
PROVIDES SHIELDING FROM RADIATION
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4.3.1

4,3.2

Slope

Vegetatiosn

garth Ooermozition
Moisture Content
Climate and Season

Slope - The slope of the terrain is important to netural
area decontamination if it is steep enough to reterd or
prohibit the use of motorized equipment. Since only dry
methods are involved, this is the only importance of siope,
The Zone Tecontamination leader, as well as the team captain,
should be familiar with the slopes in his territory ro avoid
assigning impossible decontamination tasks to machines which
could better be employed elsewhere.

Vegetation - Removing vegetation can be an important factor

in decontamination of naturael areas, Grass, weeds, cultivated
grain and vegetable farm acreage present no difficulty. They
arc easily uprooted and removed with the top soil layer by any
of the dccontamination methcds, On the otiier hand, bushes,
shrubbery, and underbrush require mcre careful consideration,
since m2ual picking-up or turning-~over methods, as well as
plowing 2nd scraping, cannot cut through the growth, The
vegetation mus: first be cut down, or up-rooted, and removed
in an additional operation, Covering methods also, require
prior rer-val of the vegetation.

Trees r: esent the most serious decontamination problem of any ~
vegetabie growth, Their leavez and branches may collect large
amounts of fallout, and their trunks and roots will hamper the
use of ‘arge ground decontamination equipment.

Single trees, standing in isolated locations, can, perhaps, be
decontaninated satisfactorily by firehose lobbing. Even this
is questionable, in some cases however, due to.the tremendous
surface area of a tree in foliage and to the stickiness of the
leaves and roughness cf the bark on some trees. The operation
would be very time consuming, at best. Trees in groups, as in
thickets &nd woods, however, cannot be decontaminated,

In extreme cases, if wooded areas must be cleared of fallout,

it may be advisable to cut down and haul away the trees before
other decontamination operations are undertaken. The stumps _.
and root systems will remain as obstacles. However, particularly
in the summertime, the trees will have provided protection from
fallout for the ground underneath them, and complete removal of
the surface close to the stumps may not be necessary. Where fall-
out does occur close to the tree stumps and the area being cleared
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is in a Buffer Zons, covering the ground with clean earth

£f111l may be employed. 1In felling traes, care should be taken
to &void breaking power and telephone lines which ars required
for essential service and compunizstion functions.

‘ Under no-circumstance should burning of £zaliout contaminated
vegetation be undertaken in nrder to clean the area, The heated
air will rise, carrying the lighter fallout particles with it
and spread them over the surrounding countryside,

4.3.3 ERarth Composition - Variations in earth compositioh commonly
occur even within small areas. Such variations can have an
important effect on the effectivenass and speed of decontamin-

ation operations,.

It will not always be possible to judge the earth cemposition
before beginning decuntamination operations. Such knowledge
will be useful to the Zone Decontamination leader, however, to
assist him in choosing decontamination mathods and equipment,
1t should be determined, in a genersl way, for the entire Zone
during pre-attack preparation, Consultation with municipal
engineers and construction firms may be helpful.

Earth composition, as it affects decontamination, is. categorized .
in the folloving paragraphs.

4.3,3.1 Non-cohesive Soils -~ These sofls tend to siide off of the
blades of graders and bulldozers ard to disintegrate, rather
than turn over, when plowed. They can be decontaminated
most effc.tively by picking~up the surface or by covering
it with clean fill,

4.3.3.2 (Cohesive Soils - Cchesive scils, and soils containing
vegetable root systems which act cohesively, are readily
decontaminated by pushing-away and turning-over operations,
as well as by picking-up and covering.

4.3.3.3 Soils Containing Boulders - Boulders (wockiJwith at least
one dimension greater than eight inches) interfere with the
operation of plows and graders. Bulldozers and scrapers can
temove all but the largest boulders, snd their use is re-
commended. Por Buffer Zone decontsmination, covering with
clean fill is suitable,

64.3.3.4 PFPilled Land - Reclaimed swamp oand marsh iand, filled with
refuse, cinders, slag, and excavated earth, should be treated
&8s non-cohesive soil containing boulders., The surface may
be scraped or covered with additional f£411,




4,3,3.5 Exposed Rock Formatjons ~ The surfaces of rock outcroppings
ére not suitable for removal by any practical motorized i
method. Hand shoveling cf soil cover and firehosing of
the exposed rock may be used, Covering with fill or shield-
ing behind earth dikes is suitab'e for Buffer Zone areas,

4,3.4 Mositure Content and Climate - It is not possible to foresee the
moysture content of the earth at the time decontamination will be
required, Soils which may be 2asy to decontaminate during periods
of normal rainfall may causc much more difficulty if an unusually
wet or dry spell has preceded the attack,

As an example, clayey soils which are suitable for most methods
of decontamination when they contain their usual amounts of
moisture, become plastic and sticky when saturated., BEquipment
will bog down, and decontamination time may be greatly increased.

On the other hand, the saue clay soil, when very dry, may become
hard and full of cracks and fissures which will trap fallout
particles, 1t may have lost its cohesiveness and no longer be
suitable for scraping, pushing, or turning-over.

1f freezing weather occurs and continues in thg’ptesence of moist
earth, the frozen layer will become thick enough to interfere with
most of the decontamination methods., Even bulldozing and scraping
may be impossible on hard-frozen ground,

)

wWhen the surface is smooth and hard-frozen, the dry methods suit-
able for pavement can be used, If the temperature is nct far be-
low the freezing point, firehosing may be uséful. It should be
noted, however, that a glaze of ice over thé fallout particles will
greatly complicate the decontamination task. The special problems
associated with cold weather deconcamins:ion are discussed at
length in Chapter 5. =

This brief discussion of moisture content indicates some cof the
effects of weather on natural area decontamination. Since many
variables are involved and since weather and climatic conditions
are beyond control, the special problems posed by moisture and
temperature must be faced by the Zone Decontamination leader and
the Decontamination Team members when and where they occur.

.4 Selection of Method of Decontamination

Selection of the several methods required for decontamination of a
large and varying natural area is the responsibility of the Zone
Decontamination leader and the Decontamination Teams themselves, The
leader and team captains should become familiar, prior to a nuclear
attack, with the unpaved terrain for which decontamination is plapned,

Iy
Y




Composition of the soil and its reaction to moisture should be‘under-
stood, Locations free of boulders and rock, wherz deep excavations
fur clean £ill can be made, should be noted.

Figure 4~F summarizes the earth compositions discussed in this chapter
and relates them ¢o applicable methods of decontamination. Rarth com-
position, as well a2z surface condition and vegetation, can vary greatly
in nven a small arca, Combinations of methods, therefore, will often
be required to decontaminate a natural area completely.




moid
dazop1ing

aape1H 3030H

awnwmaouUu:o.cnw40 o3-
12A0yS pue asoya114

SuOY lewing

_X2A0D 17108 JAOMDI 03- 1114 %208 pasodxzy
13de1dS J030K AOIIRGIIaYM puw "13AOYS
no1d :
juamdynby dn:xs1g SOuHWnaoun:.vcm 13A0YyS -13z0p11ng

19A0YS pue asoyaat4

Y21A 13pe1d 1030H

Japeid 0304

1114

aadead§ 10304

s1apinog
2uiuteljuo) sytog

19404YS pue asoyaiyd

114

AO1IBqQY294M pue 13A0.4

mo1d
1azopiing

quamdinbg dn-yo1g
Yyilm Ia3pelH 1010K

12pe1) 10310K

13adeaos 1030

sume] pue
S110S 2A183y0YD

12A04yS pue asoyaxig

1114

M011eqTa2yM pue 13A0OYS

lazopying

Juawdynbz dn-ywo14
Y3Irms 1apei1H 1030W

13apead 10304

mo1d

aadeads 1o030i

s{10¢
QATEILOD-UOK

21qedy1ddy j0N

pa2puamunoday joN

pa211ajaad
30U 1nq ‘ajqedyiddy

SpPOY3IaH paliajaid

soddl 110%

JUSUN O

SNOILIANOD T10S SNOTYVA ¥0d SAOHIAK NROIIVNIRAVINODZQ

d-% FANO1A




Hardehips caused by Fail-.
mobi e Ereepitg sain
‘ srdom,

A
g
8.1

sldged {ags Pive
eraiio, The of
ek ABD Y fad s st I
8 wirh the winke:

: o

[ SNGEN

.

& 1

[N

S N




5.1

5.2

(W)
.
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Cold Weather in the United States

Figure 5-A shows the portion of the United States which experiences
below freezing temperatures at least ten percent of the time during
December, January, and February. It also shows the area that re-
ceives one or more measurable snowfalls each year. This figure illus-
strates that a very large percentage of the country is affected by
cold weather, and that consideration of the effects of cold weather
are important to a8 high percentage of Decontamination Planners.

The presence of below freezing temperature increases the difficulty
of decontamination operations, The addition of snow and ice still
more seriously affects and limits the procedures which can be used
effectively, As with normal, peacetime activities, however, planning
and preparation can be of great help fn minimizing the increased

difficulty due to weather,

The Effect of Cold Weather on Decontamination

The specific effects of cold weather on decontamination can be
grouned in the following four categories:

1. Freezing, snow, and ice increase the difficul:y of removin" fall-
out particles. T

2. The techniques are sufficiently difficult to require special
training for the teams.

3. Equipment requires specisl maintenance provisions - anti-freeze,
winter lubricaticn, chains or snow tires, etc, It is subjéct.;o
motor starting troubles, and consumes more fuéel than in wams
weather, a o
The teams and equipment are limited to sloyer rates of advance—
nment and require more frequent rests and servicing.

»

Cold Weather Equipment Care 4-‘ -

since the use of motorized equipment is of vital irportance to

success ful decontamination, it is imperative thar the maintenance
personnel have their vehicles in winterized conditiou before the first
freeze, and betore the nuclear attack. Special cold weather equipment
and supplies should be available, such as skid chains, ballast for
traction, sand or cinders, rock salt, light Lubricants, booster cables,
battery chargers and spare batteries, and extra anti-freeze,
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5.4 Weather Data ST

In order to determine if cold weather preparation {8 necessary,
the Zone Decontamination leader and his team captains should be-=
come familiar with the Weather Bureau records for the area and
with the experience of local municipal and commercial transport
and trucking operators,

5.%.1 Ice - Freezing rain and sleet present the most serious cold

5.5

weather decontamination problems, Fallout particles encased
in a layer of ice may be very difficult to remove.

In areas where ice is apt to occur and stay, the Zone Decon-
tamination leader should make certain his teams are especially
wz2ll prepared to carry out decontaminpeion operations under
icy conditions,

Cold Weather Decontamination Methods

The many combinations of time of fallout arrival, time of pre-
cipitation, and temperature pattern can result in a wide variety

of decontamination problems, requiring a wide variety of solutions,
In order to cover the whole subject of cold weather decontamination
in this chapter, the combinations are separated into five general
classes of conditions, .

5.5.1 Condition 1 ~ Loose Fallout Lying on a Hard Frozen Surface -

This condition may result from the occurrence of the fallout
event following a dry-cold period where all of the surfaces

are frozen but clean, It may also result from the deposit of
fallout on packed snow ox ice. 1In all cases, in Condition 1,

no precipitation follows the fallout event;, and the temperature
remains below frezzing throughout the period. )
The choice of decontamination method must be guided by the fact
that the frozen surface is extremely hard, thus eliminating the
use of bulldozers or other equipment that pick up or push auay

the surface. 1n addition, methods uzilizing water may not’ be
effective since the surface temperature may freeze the run-off
water and trap the particles before they reach the drainage points,
Mechanical sweepers, vacuum sweepers, and manual sweeping methods
are not seriously affected by the low temperature and are recommended
when tne ground is frozen hard and the fallout particles are locse.




5.5.2 Condition 2 - Fallout Encased in a Layer of Ice - This condition

5.5.3

can result {f fallout {8 followed by a freezing rain, or {f

the fallout particles fall on an fced surface which subsequently
melts and re-freezes, The major problem is that the fallout .
particles are encased in the ice. 1In order to remove the partigles,
the ice must be removed as well. : =

The methods available for removing ice entrapped fallout are

extremely limited in application. 1t is possible that, if the
ice layer is thin, the temperature not too cold, and with good
slope and drainage, firehosing may melt the ice and remove the
particles. The slope required for fast drainage will present:
a hazard to the operations of the Decontamination Team, . Rock
salt may assist in melting the ice so that firehosing is more

easily accomplished,

Another method which can be used, is manual ice-chopping. The
method is extremely slow and should be used on small areas where
other methods are not available, Ice-choppers shculd not be used
on roof surfaces since damage to the roofing material can result
in leakage of water and faliout particles into the building.

The problem of removing ice layers from the roofs of buildings
can be reduced if the internal heating system is used to raise
the temperature inside the building to a point where it will
melt the ice,

Condition 3 - Loose Fallout on & Hard Frozen Surface, Covered

By a Layer of Snow - This condition {s similaT to Conditionm 1
except that in addition to removing the fallout particles, the
snow layer must also be removed. It will result from the accumu~
lation of fallout particles on frozen ground, packed snow, or ice,
followed by a snowfall. The temperature throughoiit the_entire
pericd remains below freezing, foe

The choice of decontamination method is dependent upon the depti
of snow cover. Por depths of less than three inches, it may be
possible to hose, {f sufficient slop& and drainage are available
to carry the volume of run-off without re-freezing. S
Mechanical sweepers and vacuum sweepers can be used where the |
depth of snow is not greater than about twe inches. Hogﬁefifﬁ{ll
rapidly and require emptying at frequent intervals whben the snow
is deep. Manual sweeping is also possible. Snow accumulatiou
ahead of the operators can be removed with hand shovels and wheel-
barrows or trucks. Sweeping will be most effective when the depth
is shallow and the snow is dry. v
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5.5.5

Snow plows, motor graders, scrapers, and other machines that
scrape or pick up the snow may be useful for removing the
snov cover. They cannot cut into the frozen surface to re-
move the fallout, which must be done by mechanical or hand
sweeping or firehosing.

Condition 4 - Fallout Particles Entrapped in Ice, Covered by
a Layer of Snow - This is a combination of Conditions 2 and 3
which further complicates the problem of decontamination. It
may result if fallout is followed by a freezing rain, which
in turn i8 followed by snow; or if the fallout particles fall
on an iced surface, which subsequently melts, re-freezes; and
then receives a snowfall.

1f the ice layer is thin and the snow cover shallow, firehosing
may be useful as a decontamination method. 1In this situatior,
the problem of roof decontamination may be alleviated by raising
the internal temperature of the building to assist in melting
the ice and snow on the roof. :

If the ice layer is covered by deep snow, it will be necessary

to remove the snow prior to decontaminating the iced surface,
Snow removal may be effected by snow plows, motor.scrapers,

hand shoveling, etc., in accordance with the size of the area

the depth of the snow, and the equipment available. " Once the

ice layer has been exposed, the decontamination.of the surface
can be accomplished by salting the surface, firehosing, ice-
chopping, or, in the case of roofs, elevating tbte internal build-

ing temperature,.

Condition 5 - FPallout Particles Intermixed with sgou - This
cendition results from fallout occurring during or after a
snowfall. The fallout can be intermixed throyghout ihe entire
depth, occur at any level within the depth or it can lie en-
tirely on the top surface. .. L

The major considerations for decontaminating.dreas uﬁon which
fallout, interm.xed with snow, has fallen are:

1. The depth of the snowfall
2. The location of the fallout particles thhxn the depth,

As the depth of snow increases, the volume that must be removed
increases, requiring additional man and equipmen: hours.

The location of the fallout particles wi;hin the layer of snow,
also affects the effort required for its removal. If all of the
fallout is located on the top surface of the snow, it can be re-..
moved by skimminyg the upper few inches. As the depth of the fall-
out below the surface increases, the volume of snow that must be
removed likewise increases, g




The chofce of decoritamination methods for depths less than
three inches can be considered independently of the location
of the fallout particles. FPirehosing may be used to wash the

snow and fallout particles away, provided that sufficient slope
and drainage are available to carry the volume of run-off with-

out danger of re-freezing.

Mechanical sweepers, vacuum sweep:rs, or manual sﬁeepihé are
also effective, especially when the depth of snov is shallov
and the snow is dry and powdery.

As the depth of snow increases, the location of the fallouy
particles within the soow layer becomes more important. Snow
plows, motor graders, motor scrapers, and other equipment that

scrape or pickup the snow from the surface are effective as long

as the particlz location is wmore than a few inches above the
ground surface so that the blade can cut below them., As the
depth of particles below the top surface decreases, the depth
of cut decreases, resulting in the removal of less snow and in

greater equipment speed,

5.6 BRoofs of Structures

Roof surfaces . ° structures require special consideration for de-
contamination in cold weather. The presence of ice or snow on
sloped roofs prevents standing or walking on them. Run-off water
from firehosing operations may freeze and glaze roofs. Drains may

plug with ice or slush and prevent run-off of fallout-laden water.

When roofs are flat or have low slopes, hand brooming 'is effective,

if the surfaces are bare or have only a light covering of dry,
powdery snow., The method is slow but relatively safe for the De-

contamination Team. Where the snow cover is thicker, hand shoveling

plus sweeping will be required, and greater care must be exercised
to prevent slipping and £3111ng on snow which has packed under the

team members’ feet,

Oa steeply sloped roofs covered by ice ot snow, firehose lobbing
is the only practical decontamination method. Tuls method may be
limited to temperatures not too far below freezing, since water;
freezing as it strikes the roof, will encase the fallout part1c1ea
in a sheet of ice and prevent their dislodgement,

The building's heating system can sometimes be utilized to assist in
roof decontamination. By raising the internal temperature of the top

floor, the roof may be heated to above freezing, This will prevent

glazing from run-off water and will melt ice which has already formed,

Flat and low sloped roofs can then be firehosed safely, and steep-
sloped roofs can be lobbed,




5.7

Heating of the roof will be greatly accelerated by removal of
any interior roof insulation. The roof temperature should be -
maintained high until all decontamination has been completed,
to prevent refreezing of run-off water. '

Ice-choppers and spiked shoes should not be used on roof sur-
faces, as they may cause leakage of water iato the building.
Salt may be used on icy roof surfaces to assist melting.

Selection of Decontamination Method

Figure 5-B is a summary of the various condition categories and
of roof surfaces in terms of the decontamination methods suitable
to thew, Mnce the Zone Decontamination leader has agcertained
the weather and surface conditions in his Zone, this chart will
be of assistance in helping hix select the best cold weather
cleaning mwethods for the different surface areas,

o5
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6.1

6.2

6.3

Scope

The wet decontamination methods, those involving the use of water
as the principle means of removing fallout particles, are grouped
in this chapter. Team make-ups, equipment riquirements, and oper-
ating instructions for various application. are shown. The manual
and motorized methods, since they involve different equipment and
personnel with different skills, are included as separate sections
of the chapter. They will be found helpful as operating instruct-
ions for the Decontamination Teams and may be used independently"
of the Manual by removing them, or by obtaining separately print-

ed pages,

Principles of Wet Decontamination

.

The wet methods are among the most effective means for decontamin-
ating hard, ccherent surfaces, such as roofs and pavement, The ‘
methods include firehosing, firehose lobbing, and motorized street
flushing. 1In principle, firehosing and flushing rely on high
velocity water streams, which loosen the fallout particles and
accelerate their natural drainage from high areas toward low areas
and drainage points. Lobbing, recommended for steep roofs, relies
less upon impingement velocity than upon the washing action of the
water as it runs rapidly down the steep surfaces.

Manual and Motorized Wet Methods

Chapter é includes a section on manual firehosing and a section on
motorized street flushing. . ‘

The firehosing section contains the following metho& application in-
structicens: . a .

Firchosing - Tar and Grave! roofs : S
Firehosing ~ Roof Surfaces Other Than Tar and Gravel ,
Lobbing on Roofs .
Firehosing - Paved Areas ‘

Firehosing and Hand Sheveling - Natural Areéas:

Firehosing ~ Cold Weather ;

S W N e
*

.

The street flushing section contains instructions for:
1. Conventional Street Flusher
2. Improvised Street Flusher
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TRAM MEMZZRSHIP

The team should consist of seven members, including a captain, each able to perform
all tesm functions. The functions include connecting and handling high pressure
hose and high capacity water pumps, climbing ladders, and walking on roofs. Men
vith such skills can be found in fire departments &and on board ships. The indi-
vidual functions, to be assigned as required, are:

Nozzle man (2) -Handles nozzle and directs high velocity spray on
surfaces to be cleaned

Hose man (2) -Handles and moves high pressure hose

Pump man -Makes connections to hydrant, pump, and ‘lines ‘and

operates high pressure, high capacity pump

Shovel/wheelbarrow man -Picks up accumulations of gravel, dirt, and slush;
keeps drains clear; and resmoves "hot spots”,

vehicle driver -Tows the 2-1/2 inch hose over large lfens'andrtrans:

ports team and equipment to work sites.
EQUI PMENT :

The team should be prepared to handle a variety of jobs without additional help,
including paved areas, rock outcroppings in parks, and both flat and steep roofed
buildings.

The required equipment for a seven man team is as follows:

.

1., One 500 gpm pump with 2-1/2 inch firehose connections, ‘to mlintain constant,
adjustable nozzle pressure of 40 to 150 psi - For Zones uhich rely on ponds
or streams for fire fighting water, the pump should be suitable for draving
water from these sources. Y

2, Two lengths of 2-1/2 inch firehose, for pump suction ﬁﬁd discharge. . The hose
lengths should be sufficient to reach any part of the Zone from a water
source and to carry to the roof of any building.

3. Ome 2-1/2 inch by 1-1/2 inch by 1-1/2 inch "Y" fitting .

4, Two lengths of 1-1/2 inch firehose

5. Two standard fire nozzles with 5/8 inch orifices

6. Two long handled shovels

7. One wheelbarrow

8. Ladders, ropes, pulley blocks, etc., for gaining access to roofs of buildings;
prybars znd other tools to remove gutters and drainspouts

9. Wrenches, other tools, spare equipment, extra fuel, etc., necessary to connect,

operate, and field maintain the decontamination gear

10, One jeep or other vehicle to transport the team and equipment and to tow the
2-1/2 inch hose line during decontamination of large areas.




'. -

AHIHATIOR METHODS

Pagg 20f8 i my 1°6&

. o {_ _
Firehosing utilizes the force of a high velocity water jetr to dislodge and wash
avay radioactive fallout particles, It is a mesual operation and is especislly
useful on roofs and other surfaces which cannot be deconroaimted by mechanical’
neAns,

Pirehosing can bast be used for decontamineting the folloviﬁs types of lugglce;:
1. Roofs | R
2, Ppavement, especially small or irregular areas contsining obs.'t"ructiom
3. Vashing-down gutters and flushing drains after mtoriud‘:tfzet flé:hing-

4. Exposed rock formations, assisted by hand shoveling uhere earth deposits
are scattered in and around the rock outcroppings

5. Bare and lightly anov covered frozen ground, especinlly small or
irregular areas containing obstructions,

e — ;

Firehosing equipment has the advantage of being readily available., 1Its flexible
character permits it to bs transported easily on the ground, catried to roof-top
by ladder, and woved about on the roof surface. The method ‘is particularly
effective in decontaminating around obstructions. Although operations at roof-top
level are haszardous, the technical skills required for firehose decontsmination

- are oot difficult to learn, and rienced workers csn be ttlined uickl

GENERAL INSTRUCTIONS
Firehosing operations are begun by setting up the pqu, ,connecting the sucticn

line from the hydrant or other source, connecting the discharge line to the "Y"
fitcing, and connecting the branch lines from the “Y* to the notzles.

Cleaning starts at the highest point and proceeds dovmnrd toward the drnim or
edges. Draiuns should be checked and kept clear. Movable obstructions, including .
roof gutters and timbers used as bumpers in parkmg lotl, should be remved

Pirehosing requires high pressure water to be eitec:ive, upecinlly on flnt; Jor
low-sloped surfaces. The steeper the slope, the less tqortnnt water velocity
becomes., . .

The stresm should be directed at the surfuce 1S to 20 feét away. ‘ro dislodga
particles from crevices and around obstacles, this distance mey be shortened. ™
When the accumulation of loose material ahead of the stream, iocluding fallout
particles, becomes excessive and difficult to move by the force of the water, ic
should be picked up by hacd shovel and carried My in a vheelbarrov or other o
conveyance, (Pigure 6-A). C
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GENEZRAL INSTRUCTIONS (continued) J%; .

"Hot spots" resaining afcer decontamination are located either visually or by
radiztion instruments and marked. The team should clean these up, either by
further firehosing or by shoveling or sweeping. Drains and gutters should be
flushed after comgletion of surface decontamination. Trenches and sumps, dug to

receive run-off water, should be backfilled.

Contaminated debris and soil, shoveled into the wheelbarrow, should be dumped at a
pre-selected site. This shouald be downwind and preferably behind a natural or pre-

pared barrizsr or into an excavated ditch.

It is expected that maintenéoce crews, composed of petsonnel ocher tha1 members of

the Decontamination Teams, will repair and service equipment ing hours when the
teams are off duty, However, each team is depeundent on the reliabie functioning of

its own gear and should, therefore, make certain that it is kept in perfect condition
aud has sufficient fuel, oil, water, etc. for each day's operation.

SAFETY CONSIDERATIONS , ;

Electric power lines - Before starting firehosing, cut all eiectrical,pover to build-
ings. Do not play water on power lines and transformers. ‘These may be activated and

can cause electrocution of team members and damage to equipment, o o

Roof decontamination - Ladders, rope lines, etc., should be checked for condition
prior to use. Roof surfaces, eaves, overhangs, gutters, and other roof- features
should be checked for srrength prior to placing equipment or personnel on them,
Steep and slippery roof :urfaces require special preclutions to prevent falls. s
Securing of ladders may de necessary for personnel safety. Lashing of the hose _may
be necessary to prevent whiplash and sliding of the hose off of the toof

High Velocity water - High pressure hose stresms directed agliust windovs, louvres,.
ventilators, brittle roof tile, etc., can cause damage. Such streams directed ‘
against personnel can cause serious injury. On roofs, workers struck by firehose - -
streams may lose their balance and fall off. Nozzles should not be aimed directly ;
at the contaminated surface, as this will splatter the particles in all ditections,

back over the arza already cleaned, on fellow team members; fand on the nézzle holder |
himself, (See Figure 6-B) ) . ¢ §
APPI.ICATIONS OF FIREHOSE DECONTAMINATION = , L T Lo

.

The following pages contain specific instructions for six applications of firehose
decontamination which the team may be called upon to perform. These instructions
should be considered as supplemental to the general instruccions and safety consider-
ations discussed above. L
FIREHOSING - TAR AND GRAVEL ROOFS (Figure 6-C) ' R

Special Cooments - Tar and gravel roof surfaces differ from other roofs in the
amount. of loose material that will accumulate in front of the firehose stream, The
loose gravel, intermixed with failout particles, will pile up to su:h an extent that
it will require periodic removal by hand shoveling. This type of surface is mozt
commonly found on flat roofs. However, it will also be found on low slopes, up to
about l-on-12. The flatter the slope, the more locse gravel will accumslate on it,
and the more frequently the accumulation will require removal by shoveling.

A,

e _
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FIREHOSING - TAR AFD GRAVEL ROOFS (contimued)

A modification of the tar and gravel roof, which may require special trestment for
decontamination, is the loose marble chip roof. This type of surface is popular in
the Southwest and {s also being used on new structures in other partgiof the
country. Basically it is s tar and gravel rcof, of l-on-12 or lower: wlope, with up
to an inch or more of locse marble chips spread over it. A metal ‘1ip or gravel
stop wili usually be found around the edge. 1t is doubtful if firehosing alone can
be used effectively on such loose gravel roofs. 1t is rccommended instead that the
metal gravel stop be bent down and the roof shoveled or swept free of loose gravel
before firehosing. The gravel should be deposited in a truck for removal from the
area, or in & hole or trench for covering with clean earth .

Procedure

1. Check dreins for clogging, remove gutters, and bend down gravel stops,
vhere necessary, for adequate drainage. Provide for removal or coveriag
of fallout washed from the roof edges onto the ground. Dig drsinage
trenches or sumps as required, S -

2, Set up pump and hose lines,

3. Divide roof into quadrants and begin hosing fro- high points dovn. Adjust
pressure to 120 psi, . . 4

4. Protect interior drains and villeys from sccumulation of loose gravel,“to
prevent clogging. Rewove gravel and fallout particles by haand shovel and

wheelbarrow as they build up. One man with ghovel and uheelbarrov will be
required to keep up with each firehose nozzle. - S

5. FPlush drainage system after firehosing.
6. Clean up "hot spots”,

7. Backfill trenches and sumps on the ground

Rete of Operation - The firehosing team should = !vance at approxinntely 250 s&uare
" feet per minute, not including set-up or moving time, or rest perioda. This rate
will vary with the number of obstructions, the qusnti:y of loose gravel, and the
amount of fallout, .

FIREHOSING - ROOF STRUCTURES OTHER THAN TAR AMD GBAVEL (Figure 6-D)

Special Comments - Pirzhosing should, in general, be limited to roofs with slopes
below 3-on-12., Surfaces other than tar and gravel, for such roofs, will incliude
promenade tile, exposed concrete, macadam roll-rocfing, sheet meral, shingle and
tile. Lirtle loose material will be encountered, and shovels and uheelbarrous will
not be required, except, perhaps, on flat roofs of very large area,

Procedure

1. Check drains for clogging, remove gutters where necessaty for adequate
drainage. Provide for removal or covering of fallout washed from the
roof edges onto the ground. Dig drainage trenches or sumps as required.

2. Set up pump and hose lines, Adjust pressure to 120 psi.
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FIREHOSING - ROOF STRUCTURES OTHER THAN TAR 24D GRAVKL (continued) j

3. Divide roof into quadrants and begin hosing from high points dovn Direct
hose with the lap to avoid 1ifting shingles or lapped sheets and driving
particles under them, (See Figure 6-8) ‘

4. Protect interior drains and valleys from accumulation of debris and fall-
out, to prevent clogging. 1f accumulation becomes excessive, remove by ;
hand shoveling. » : ‘

-

R
R
w Y

5. Plush drainage system after firehosing.
6. Clean up "bhot spots" ‘
7. Backfill trenches and sumps on the ground.

Rate of Operation - The firehosing team should advance at approximately 250 aqu;te
feet per minute, pnot including set-up or moving time, or rest periods. This rate
will vary with the number of obstructions, the type of surface, the slope, and the
amount of fallout,

LOBBING ON SLOPED ROOFS (Figure 6-E) .

¢

Special Comments - Lobbing has two distinct advantages over other methods of rooi
decontamination, First, it permits the team to operate on the ground and avoid
the hazards created by structu:ally weak roofs and sloping, slippery surfaces.
Second, the set-up,moving, and take-down time are greatly. reduced, :Although the
rate of cleaning is somewhat slower than that of firehosing, the total-time, in-
cluding preparation and dismantling of equipment. will be little’longor. .

In general, lobbing should be used only on roofs with slopes greater. than 3-on-12
Gutters znd down pipes may tend to clog, particulerly where fallout is heavy.

Since the team will be on the ground, the first warning will be overflowing gutters.
It is recommended, therefore, that gutters be removed prior to beginning the
lobbing operation,

The firehose stream should be aimed above the roof, falling‘badk like rain, and
washing down the slope. The usual surface construction will be shin;les, slate,
tile, roll-roofing, or sheet metal, It is important to avoid ajiming up the slope
and lifring the shingles, driving fallout under them. The washing action should
start at the high point or ridge line and progress down toward the edges.

The team should stand a safe distance from the building to avoid sblﬁ}h from the
contaminart being washed from the roof. If this is not possible, use’ of a pro-
tective barrier or shield is advised. A trench should be di:g under the roof ‘edge,

to collect the contaminant and to protect the team members from drainage. , g.;g

Flush any splasihed contaminant from the building side after fxnishing the roof.
Avoid driving fallout particles under shingles or clapboards. .

Procedure

»
K]

I, Set up pump and hose lines. Adjus' pressure to carry water above roof.
Remove gutters and down pipes. v
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LOBBING OM SLOPED ROCPS (continued)
3. Trench ground under roof edges and ‘dig sump.

4. With two hose lines and nozzles, begin at opposite ends of the roof or
on separate, adjscent roofs,

S. Direct the water stream so that it falls onto the roof at the high point
or ridge line and the water runs down and off the roof edge. When run- .
off appears clear, move the stream along the ridge, . .

6. Clean “hot spots" by additional hosing.
7. Flush building stide,
8. Backfill the trench and sump. e

Rate of Operation - The lobbing operation should clean the roof at ‘approximitely

200 square feet per minute. This rate does not include set-up or woving tine, or
rest periods for personnel. The rate will vary with the roof slope, composition,
and amount of fallout, T

FIXEHOSING - PAVID AREAS (Figure 6-F)

%cm Cosm:ents - Firehosing of pavement will usually be confined to small areas,
se which are rarrow and irregularly shaped, and those which contain numerous
obstructions, #utorized flushing will be used for large, unobstructed areas..

1f firehosing must be used for large or lecg areas, the operation will be greatly
helped by dragging the heavy 2-1/2 inch main hose with the jeep, and relieving the
bose and nozzle wen of all but the shorter lengths of 1 /2 inch branch hoses.

1f the accumulation of debris and fallout particles bccones large, it should be
removed by hand shovel and wheelbarrow. On very dirty paved areas, one shovel and
wheelbarrow wan will be needed to keep up with one nozzle men, .

Procedure o g‘ﬁﬁ’

1. Check drains prior to decontamination to meke sute chey are not clogged,
Dig trenches and sumps at edges of plveucnt if drainage is xnndequate.

2, Set up pump and lay out hose lines. Adjust pressure to 75 psx;

3. Begin firehosing at the high point of the sloPe and proceed downward,
working toward the drains or edges.

4. Nozzle men advance side-by-side, pushing the contaminant ahead of thenm.
Avoid washing excess amounts of dirt and debris into drains. Remove by
hand shoveling,

5. Om large areas, pull the heavy 2-1/2 inch hose by jeep.

6. Clean up "hot spots” by additional hosing and/or shoveling. e

7. Flush drains after decontaminating ares. *'
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FIREHOSING - PAVED AREAS (continued) . .

s

8. Backfill trenches and sumps.

Rate of Operation - The firehosing team should advance at approximately 185 square

feet per minute, not including set-up, moving, or resting time. This rate will
vary, depsnding on the type and coudition of the surface, the amount of fallout and

debris, and the distance between drains, , .

” Special Comments - Where exposed rock formations are encountered, with only small

FIREROSING AND HAND SHOVEL - HATURAL AREAS '

amounts of earth cover, firehosing assisted by hand sboveling will be effective.
The soil deposits are removed first, by shovel and wheelbarrow, foilowed by washing

with the firehose.

As the natural rock surface is usually rough, containing fissures and cracks, ‘this
application will be slow compared with other firehosing operation. ‘However, the
only other feasible method, covering with clean earth, is both less effective and
slower still, especizlly in locations where motorized equipment cannot be used,

Pue to the roughness of the rock, the hose should be{dire:ﬂed_sd that the water
stream strikes the surface eight to ten feet away. Care.should be exercised to
avoid splashing other team members and recontaminating already cleaned areac,

Procedure
1. Select and prepare dump site,
2. Remove all large deposits of soil. Haul to dun? site. . .-

3. Prepare for drainage of run-off water, digging trenchcs and sumps . at low
side of rock formation, if necessary, . .

4, Set up pump and hose lines. Adjust pressure to.75 psi;
5. Begin firehosing operation at high point and vork'aovnvard_ﬁo lov point,

A
!

6. Clean up "hot spots" by additicnal hosing.

7. 'Pick up and naul awvay contaminated soil at edge of'rock formation where
water run-off has carried fallout particles, or backfill if trenches and

sumps have been used,

Rate of Qperation - The rate is totally dependent upon the peculiarities of the
arca and the amount of fallouvt., The most important factors are the amount and
distribution of soil cover and the roughness of the rock surface.

——fre

FIREHOSING - COLD WEATHER

Special Comments - The firehosing team will seldom be required to clean large,
smooth arecas, as the method is siow compared with mechanized methods,

The use of firehesing in winter depends upon the temperature. In very cold weather
the water will freeze, trapping fallout in a sheet of ice.
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FIRKBOSING - COLD WEATHER (contimued) e

Aan spplication of salt to icy areas containing entrapped fallout particles wiil
melt the surface and assist in washing away the contaminant.

MWater should not be allowed to stand in the pump or hoses for more than short
periods of time, to prevent freezing of the lines. They should be drained after
completion of each operation, unless a new operation is to be started immediately.

Roof surfaces can be decontaminated in winter by firehpsing. especiauy if the
building heating system can be utilized to raise the roof ‘tewperature. Lobbing is
rescommended for steeply sloped roofs. Ou low-sloped or flat roofs, quick rum-off
mst be achieved before the water freezes, unless intermal hgating"is possible,

- Bard-frozen ground cannot be trenched and will require decontamination. from the

run-off water and its load of particles,

Procedure

st

1. Check and clesan drains prior to decontamination, Renove roof gutters,

2. Heat roof surfaces by raising interunal building :mgrature. Rerdove
roof insulation to hasten heating. . : '

3. Spread salt, if necessary, to melt ice layer.

4, Set up pump and hose lines.

5. Begin operation at high point and proceed touard drlins or edges.

3

6. Nozzle men advance side-by-side, pushing snow and contaninant ahead

7. Sand will assist footing on slippery roofs.

8. Protect sewers and drains from accumulation by picking up excess and
hauling avey. Water flow must be maintained to prevent freezing.

3
A

9. Clean up "hot spots' by additional hosing or by éhoveling. Use sali to
melt refrozen areas, ' ] - . o

R T S
. L)

10, Flush drainage system after firehosing.

11, Drain hoses and pump after completion of decontamina:ion operation..

Rate of Operation - The team should advance at lpproxlmﬂtely 300 square feet per
minute cn bare, frozen ground, on pavement, and on flat and low sloped roofs. Om
hard packed snow and on salted icy surfaces, the rate will be approximately 200
square feet per minute. Relatively slight differences in the condition of the
surface will cause large variations in these rates. - However, it is important to
rewerber that in cold weather firehosing, speed is required to prevent freezing
and entrapping of the contaminant in ice. . Lo .
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AIMING NOZZLE.AT LOW ANGLE
TOWARD SURFACE INCREASES
THE PUSHING ACTION

AIMING NOZZLE AT MIGH ANGLE
TOWARD SURFACE LOOSENS
ENTRAPPED PARTICLES

FIGURE 6-A FIREHOSING

el

NEURE T, ooy st

&

e gy




K.
USE CAUTION
IN DIRECTING HIGH VELOCITY
HOSE STHEAM

DO NOT DIRECT STREAM
AGAINST LAP OF SHINGLE

<7

‘-1 ! 1'1. "
N
- -
. .
BEWARE OF LOXYSE, . '
BRITTLE, OR SLIPPERY
SHINGLES
-,
R |
]
, .
. .
S DA
B
R -
4

FRUNY £ Fle HEWING PPHMOCADTT M N




e

x AT S
& ks % NE e’ RalR




! .

i / H m:m- ’ . “
P P 1 v -
i | e -

e g
A WOy M
+ T el

.

"AFACES OTHER THAN TAR & GRAVEL -

-
T

FIREHOSING ROCOF.§

&

¥

Lopstaians




¥
I
H

|"i,41?‘3w:1‘y"“’? L A . .
A i b RO " i 2 '
¥

%







RADICLOGICAL DECONTAMINATION OF MUNICIPALITIES WET DECONTAMIRATION METHOD
MOTORIZED STREET FLUSHER Page 1 of 3 | Hay»1964

L
i

MANPOWER

A street flusher is operated by one man, "Hot spot" removal, however, requires the
additional service of a firehosing team or of a sweeper-shoveler and a truck oY

wheelbarrovw operator,

EQUI PMERT

In addition to conventional street flushers developed for peacetime street cleaning,
1 an improvised street flusher, utilizing a tank truck, a high capacity pump, and &

! line of nozzles in a pipe header, has been tested carefully for pavement decontamin-
ation. This unit performed as satisfactorily and efficiently as a conventional -
street flusher and, in fact, overcame some of the drawbacks of conventional flushers.

CONVENTIONAL STREET FLUSHER (Figures 6-G_and 6-H)

One mwotorized street flusher of approximately 3000 gallons water capacity equipped
vith a 200 to 500 gpm pump aud two forward ard two side noxzles.

IMPROVISED STREET FLUSHER (Figures 6-1 and 6-J)

An improvised street flusher can be mounted on any available tank truck or tractor
cepsble of pulling a tank trailer, Such systems offer a wide range of possibilities)
since there is very little size restriction in construttion of the nozzle header.
Smali, highly maneuverable, jeep drawn systems may be designed for sidewalks and
ramps. Extra large capacity systems, consisting of series of tank trailers drawn
by tractors, can be used.
- - !‘
The main objective of improvised flushers, however, is to supplement the small
number of conventional flushers presently available. :

The equipment needed to conatruct the improvised flushet illustrared Cin’ addicion
to the truck or tractor and trailer, is: .

1. One 500 gpm pump suitable for gasoline engine drive or £or power tnke-off
from the tractor

2, One 8-1/2 foot length of 2 inch standard galvanized steel pipe drilled and
tapped on six inch centers for 14 nozzlez, The pipe should be’ plugged ‘on
the ends and fitted with attachments for two inlet heses and two; adjustment
and mounting brackets, (See Pigure 6-K) ' : )

N

(o
.

Fourteen flat, jet-type nozzles, Spraying Systems Company, Belwood,
Illinois, Model No. U-40150, or equivalent '

4. Two suitable lengths of 2-1/2 inch firehose with fittings to supply the
nozzle header pipe )

5. Suitable lengths of 2-1/2 inch pipe and fittings to.connect the tank, pump,
and firehoses. - hY
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PRINCIPLE OF OPERATION

Motorized street flushers utilize the force of high velocity water jets to dis-
lodge and wash away dirt and fallout particles from paved surfages. A latge volume
of water is carried in the tank, and multiple spray nozzles permit coverage of the
full vehicle width while the flusher moves forward.

ADVANTAGES AND LIMITATIONS

Motorized street flushing is the most efficient of the paved area decontaminati*n
methods, Like other wet methods, however, it is dependent upon slope, or crown,
and adequate drainage for the removal of run-off water. Alsoc, in common with
other motorized methods, its efficiency is impeired by the presence of numerocus
obstructions and by irregularly shaped areas. _ .

Street fiushers wash fallout particles and debris tc one side as they move along.
In sultiple pass operations, the accumilation of earlier pssses must be moved,
aloug with the newly loosened materfial., Street flushing, Zherefore, is limited
to paved roadways of about 70 feet width, where the edges can be reached in two or

three piasses from the centerline.

This limitation can be applied also to the distance bétveen‘drninﬁge points in
large paved areas. Flushers can move fallout particles inward toward drains
located in depressions, in two or three spiral passes; gnd effectively decontamin-~

ate large areas.
Conventional street flushers have several drawbacks for decontaminatioch iuse. The
water streams emerge in wide-angle spray patterns which prévent control over the
directions the fallout particles are pushed. The stream patterns are tonuniform in
the direction of motion of the vchicle, and cause uneven, streaked cleaning. when
adjustments are made which satisfactorily overcome these problems, one set of
vehicle wheels i3 outside the water stream pattern and must track through cont§m1n~

ated material,

GENEBAL INSTRUCTIONS

The direction of motion of street flushers should be such that run-off water does *
not drain back over the surface just cleaned. The crowning of roads ptovides.sxde
drainage, so flushing can proceed both up snd down grade.. On wider areas, motion
should be across grade, with the water washing toward the down-grade side;‘ £

Along roadways, in particular, the final line of concaminant accumulation will® be
the edge or gutter, It will be necessary to remove this by flushing into storm
sewer drains or by shoveling and hauling away in wheelbqrrows or trucks.

Procedure

1. Check drains for clogging. If drainage system is inadequate, dig Creﬁzhes
and sumps at cdge of pavement, -

2. On conventional street flusher, set nozzle orifices at 1/16 inch,

3. Set nozzle angle of attack with pavement at beﬁ%een 30° and 45°.

o
o
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PROCEDURE (cont inued)

4, On conventional street flusher, set front noziles to match so that water
jets impinge on pavement in an uninterrupted straight line. This line
should be canted at an angle of 30°® to the line of travel. o

5. On improvised street flusher, set nozzle header at 60° angle tc the ;
direction of travel, so that nozzles point 30° to the side. ,

6. Adjust pressure. On conventional street flusher, set to maximum., On
improvised street flusher, set for 85 psi nozzle pressure,

7. Begin at centerline of road or top of slope on larger'paQed area,

8. On roads, move along, parallel to centerline, making return tiip om
opposite side of centerline, and shifting one spray pattern width (about
five feet) toward the edge of each successive pass..

On wide areas, move across the slope, spraying toward the downhiil side.

1f the area drains to an edge of the pavement, move back and forth, shift- .
1 ing one spray pattern width downgrade on each pass, 7I1f the:.area drains

é into a centrally located drain hole, move around the hole, spiralling in,

; one spray pattern width, on each circuit, ' .

O
B

10, 1If the roadside is curbed, straddle the curb, washiﬁg the gutter in the
downhill direction toward storm sewer drain openings, or use special side
nozzles, if available on conventional street flusher.

et T T

11. clean "hot spots" by reflushing, firehosing, or sho?e}ihg¢ -

12, Flush drains after decontaminating pavement, v

13, Backfill trenches and sumps, i,

14, 11 road or area is drained by unpaved ditches, these should be decantamin-
ated by filling with clean earth or by a dry surfacc pick up method.

(See Chapter 7)

. ?

I Rate of Operation

! The conventional street flusher, as well as the improvised street flusher shown in
Figures 6-1 and 6-J should advance at approximately 2-1/2 miles per hour, This rate
will vary, depending mainly upon surface material and condition and ‘amount of fallouty
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7.1 Scope

7.2

7.3

T™e dry decontamination methods, which use mechanical force rather
than washing action to remove fallout particles, are grouped in this
chapter. Manpower and equipment requirements as well as operating
procedures are shown.

The cleaning methods, for paved an@ hard frozen surfaces, are included
in one section. The surface removal and cover-over methods, mainly
for unpaved areas, are included in a second section. Snowplowing is-
also included in this section. ‘

Each method, based on type of equipment,is printed on separate psges.
These may be used independently of the Manual as operating instruction
pamphlets, by removing them, or by obtaining sdditional printed pages.

Principles of Dry Decontamination

Paved and hard frozen surfaces may be cleaned by sweeping, either
manually or mechanically. While this principle is somewhat less
efficient than flushing with water, it can be applied waen water
under pressure is not available and vhere drainage cannot be achieved.
It must be used when temperatures are so low that water will freeze
before it can drain off.

Natural areas are decontaminated by removing the surface layer of
material, including fallout particles. This can be done manually, by
shovel ani wheelbarrow, or mechanically, by scraper, grader, bull-
dozer, etc.

Contaminated, unpaved areas in Buffer Zones may be shielded sulficiently
by plowing the surfaces under. Both paved and unpaved surfaces in
Buffer Zones may be covered with uncontaminated eart!, by shovel, or

by machine.

Dry Metho:s Included in This Manual

Chapter 7 includes & section on surfece cleaning and s section on
surface removal and surface covering.

The surface cleaning section contains iustructions for the féllcwing
methods and equipment:

1. Manual Sweeping R
2. Mechanical Sweeper »
5. Vacuum Sweeper

Maralih g g O et s




7.4

7.5

The surface removal section contains instructioms for the following
methods and equipment:

1. Hand Shoveling
2. Motor Scraper
3. Motor Greder
L. Bulldozer

5. Plowing

6. Snow Plow.

‘e

Surface Cleaning Methods

The surface cleaning methods utilize brooms or brushes to loosen
and sweep the fallout particles. These methods are limited to hard
surfaces, such as pavement and {rozen ground.

Surface Removal and Covering Methods

The surface r:moval and covering methods utilize earth moving equipment.
The top layer is removed, turned under, or covered over to effect
surface decontamination. These wmethods, therefore, are limited to
areas which are unpaved and not frozen deeply.

It is desirable to remove as little of the surface as possidble to
minimize the effort required. Tests have established that a depth
slightly greater than the surface irregularities will effectively
remove fallout. Usually two to four inches of s0il removal is suffi-
cient. Fissures and cracks are sometimes deeper, and fallout particles
in them remain af'ter the equipment has passed. These "hot spots" can
be removed manuslly in a subsequent operation.

Turning-under, to the depth obtainable by plowing or spading, about
six to eight inches, is effective in Buffer Zone decontaminstion.
Covering-over, depending upon availability of clean £ill, can be
deeper and, therefore, still more effective. ’
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MANPOWER

A tvo man tegm is required for menual sweeping, one man to sweep and ona to
handle the shovel and wheeldbarrov.

EQUIPMENT
Long handled push brushes are desirable, used with shovels and vheelbarrows to

remove the contaminant. While hand sweeping action is not usually violent enouch
to stir up dust, on windy days it may dbe advisable to sprinkle the area vith

vater for dust suppression. E ;

Carpet sweepers and vacuum cleaners (the latter requiring 1ong extension cords)
pick up the fallout particles and do not need help from shovelers. Water dust -

suppression should not be applied. Hoprevs and collection bags are emptied into! |.

vheelbarrows or trucks for disposal of %ie ccrtaminant.

PRINCIPLE OF OPERATION

This wmethod uses hand brooms, carpet sweepers, vacuum cleaners, etc., for sveep—

ing fallout particles from paved and hard frozen surfaces.

P

LIMITATIORS

Manual sweeping is 8o inefficient that it should be confined to such minor dutles
as “hot spot"” clean-up and cleaning around building entrances, steps, etc. It
has the advantages that no special skill is required and equipment is available

in every home.

RATE OF OPERATION

While the operating rate for this method is very slow, the method will be used
only on "hot spot” and very small area clean-up assignments. Accordingly, moving
and disposal time for contaminant loasded into the wheelbarrow will play & meajor
role in the overall time, and actual rate of operation will not be significant.
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MANPOWER
Mechanized sweeping 1s a one man operation. However, if the area has many."hot
3%

K

spots” left after decontaminating, due to obstructions or rough and bquen
pavement, it may be desirable to clean these by manual sweeping or other method. .
The mechanical sweeper, then, can go on to another large ares.

:
m . . . ©
oo
. T B .

This method of decontamination requires a motorized street svéeper, Wayne' Model
450, or equivalent, with & 58 inch wide, natursl bristle main broom, two 45 inch

diemeter gut@er brooms, and a three cubic yard hopper. . T

15—
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PRINCIPLE OF OPERATION

The mechanical sweeper is a thoroughly efficient means of decontaminating large
paved or frozen areas. The fallout particles are mechanically loosened by a .
revolving main broom and deposited on a conwvavor vhich carries 4them 4o 2 hopper.
Gutter brooms are available for edge of the road and curb decontamination. -

/
Automatic water sprinkling for dust suppression, by means of a spray system, can
be applied as required. However, water interferes with dust pick-up and should
be used sparingly Water should not be used, of course, in below—freezing weatheﬂ.v»

b Miastedatl D T .

GENERAL INSTRUCTIONS i

The dump site should be selected in an area which will not require subsequent
decontamination. It should be downwind, if possible, and the shortest safe
distance away, to minimize travel time. The distance may be shortened by dumping
the contents of the hopper behind a natural or prepared barrier or into an
excavated ditch, which will shield the cleared area from its rediation. The dump
site should be backfilled after decontamination is completed.

ADVANTAGES AND LIMITATIONS

Since the fallout particles are collected in the machine's hopper and not pushed
along toward a drain or collection point, this method can be used without regard
to slope, crown, or pavement width.

-

The broom bristles are not stiff enough %o cut into ice or hard packed snow. Thii
method is suitable for natursl area cold weather use only where fallout particles
lie on top of bare frozen surfaces or vhere shallow, dry snow is encountered.

The fallout particles collected in the hopper constitute a rhdiation hazard to the
operator. As discussed in Chapter 1, Section 1.10, shielding of the operator's
seat should be provided

.- e e e oy e e e N L Sp—

FROCEDURE

1. Select and prepare dump site.
2. Begln operation at edge of pavement or frozen area and work back and
forth in parallel, overlapping paths.

j. Sprirkle water if surface 1s very dry and dusty and temperature is
above freezing. Only use water spray if absolutely necessary.
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MECEAKICAL SWEEFER Page 2 cf 2 mm

[

h, mwmws'nwmmm&mnmmm.
Se Backfill &ump site.

RATE OF OPERATION

The sweeper should advance st between 1-1/2 and 2-1/2 miles per hour, depending

upon the amount of dirt, or other loose materizl, smd fallout on the surface,

won the surface saoothness. This rete doces not include time required for
to and from the &ump site, or for equipment maintenance and operator
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MANPOWER

- Yot s S

Motorized vacuum sweeping 18 & onz wan operaticn. However, tf the area has many
"hot spots" left after decontsminating, due to obsiructions «r rough and broken

pevement, it msy b desirable to clean these by manual sweeping or other method.
The vacuum sweeper, then, can go on to ancther large area. ; :

EQUIPMENT

Two types ~f vacuum sweeper are mentioned here. Ome, the Tennant,lOO’(Figuxw‘
7-B), has besn uzed during decontamination experiments. The other, the Tennunt 88
(Figure 7-C), is & newly developed model, designed specifically for industi-tql and
amnll area use. This model promises good results but needs field‘teating~ﬁéfore :
M1l acceptance. ‘

The Tennant Model 100 has a 48 inch wide, Africen bass filled, main plck-up droom
and tvo 32 inch diameter, nylon bristle gutter brooms. Hopper capecity is 1-3/4
cubic yarde, and the hopper dumps automatically in #ix seconds. Filter area is
SkO square feet. This unit was desigred specifically for gtreet and open ares use.

The untested Tennant Model 85 utilizes a 42 inch wide maiti pick-up broom and one
21 inch dismeter gutter broom. Hopper capacity is 800 pounds. The hopper dumps
sutomatically in ten seconds. Filter area is 125 square feet,

e r N ¢ o s e 00 s

PRINCIPLE OF OPERATION

The vacuum sweeper is & thoroughly efficient means of decontaminating large paved
or frozen arems. The fallout particlee are mechanically lovsened by a revolving
broom and sucked into e hopper. The air passes through s series of filters which
trep sirborne particles.

S B s —— o iy

ADVANTAGES AND LIMITATIONS

Since the fmliout particles are collected in the machine's bopper and nut pushed
along toward & draip or ccllection point, this method can be used without regsrd
to siope, crown, oy pavemeni width. .

~ sguse of the filter system. this method cannot be used in wet wveather, nor can
ter 3ugt suppression be applisd.

The fellout particles collected in the hopper constitute a rediation hazard to
the operstor. As discusezed in Chepter 1, Section 1.10, shielding of the operator's
gt should be provided, ' )

The brocm bristles sre not gtiff enough to cut into ice or hard packed snow. This
method is suitedle for netural sres cold weather use, therefore, only vhere
fallout pariicles lie on top of bare frozen surfaces or where very shallow, dry
snow 48 encounterad,

GENFRAL IRBTRUCTIONS -

Tae dump site shoulid be seleoted in an area wiich will not reguire subaequent
decomtasination. It should be dowmwind, 17 possivle, and the shortest safe

aigtance away, to minimize tyavel time back and torth. The distance may be
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- , ‘ =]
CEMERAL INSTRUCTIONS (comtinued) 7

| shortessd by dumping the contents of the hopper behind & patural or prepared
barrier or ;.ntn an excavated ditch, to shisld the cleared ares from its
—radistion..  Th amwumwmmmis cww_lfeted-

PROCEIVRE,
1. Select and prepare dump site.

2. Begin oparation at edge of pevemsnt or fruzen area and work bsck and
forth in perallel, overlapping paths.

3. Clean up "hot epots” with vacuum sweeper or masnual sweeping tesm.

L. BPackfill dump site.

RATE OF OPERATION

The vacuun sveeper should sdvance st between 1-1/2 and 2-1/2 miles per hour,
depending upon the amount of dirt, or vther loose materiel, and fallout on the
surface, and upon the surfece smoothness., This rate doas not include time
required for travel to and from the dump site, ¢r for equipmnt md.ntemnce and

operator rest periods.
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MANPOWER

A one men team with shov:l and wheelbarrow can operate most efrectivelj on the
majority of essigrments. Multiple teams may bte regquired to keep up with motorized
equipment on "hot gpot” clesn=up Joda. e e e L

BQUITPMENT

One long handled shovel
One wheslbarrowv

AFPLICATION

fland shoveling, like other msnual wmethods, is slow and inefficient. Its
principal functicn i1s for cleaning up “hot spots” and around buildings, trenching
and backfilling, etc. HNo special skill is required. REquipwent iz simple and
resdily available. N

RATE OF OFPERATICN

Wheelbarrov hauling time, for taking contaminated dirt or smow to the dump site,
wvill occupy a large proportion of the total time. Rest time, for this relatively
strenuous work, will also be important. Actunl digging rate will very from man
tc man and job to Job.
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MANFOWER

The motor screper requires cne man to operste. However, if the ares has many
"hot spots” left after deconteamination, due to deeply fissured earth, large
rocks nesr the surface, obstructions, etc., these will require clsar-up by otber
methods. One or more shovel and vheelbarrow tesms or & bulldozer may be needed.
Areas vhich regquire dust suppression by water spray will need a‘ firehose tean
or other spreying means. (See Figure 7-D.) D\ﬂpsitepmicnwmmm
shovel teams or a bulldoger.

EQUIPMERT (Figure 7-B)

This method of decontamination (screping the surface) requires a motor. scraper,
preferably with a 12 cubir yard or greater hopper cepacity. Screpers with
smaller hoppers, such as eight cubic yards, may be used satisfactorily, but a
larger capacity increases efficiency by reducing the frequency of trips to the
dump site.

PRINCIPLE OF OPERATIOR

Motor acrsping is one of the most rapid and effective methods of decontaminating
large natural areas and arees covered by loose undisturbed sncw. A surfece layet
including the fallout particles, is cut and loaded into a hopper as the vehicle
moves along. Besides being capable of cperating independently to screpe up and
haul sway the contaminated layer of soil, motor acrapers may be used effectively

with such other mechanized equipment as motor graders, bulldozers, ant snow
plowg. Greaders and snovw plovs lemve the contaminated material in wiodrows. Builld

dozers push it into lomg mounds as they wvork across an ares, Thoe scraper mey be
used to pick-up the windrows and mounds and traunsport “the com:mimt to the

dump site.

‘l‘b notor scraper s especially ueeful for £illing, or covering Buffer Zone amaL

ith uncontaminated sofl. Filling will be indicated for paved oy daep frozen '
surfa.ces and for exposed rock formations; which cannot he decontmminated by )
other wethods. Its application, of course, is dependent upon the svallebility o
sufficient clesn earth. Becsuse it can procure, pick-up, heul, deposit, and
spread the cover soll, the motor scraper 12 the nost effecient machine for this
method of decontamination. . R

L4

GzZRAL INSTRUCTICHS

A compromise musi be mode between the thin cut desired for decontamination and
the maching cepebhllity. Scrapers are designed to allow the shear resistance
of the cut leyer of soll to £ill the hopper as the cutting blade edge moves
forvard. When the soll is crumdly and loose and the cut iz thin, the hopper
does not receive ail of the cut layer. Some contaninated material spills %o
the slder and must be removed by additional operstion.

Tre lore of erfficlency from side ospillage can be minmimized by following the

operating pattern shown in Pigure 7-F. The first pass is made in one directiom
ecrcss the area. Pass two is made in the opposite direction, and s five to six
Yoot gep 15 left between the pasgses. The third pass picks up the material from
thic gap, end since the blede is wider than the unscrsped surface; spillage iz
essentially eliminated. Pass {our is made, lemving s gay beside pass twon, etc.
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{ Snow vemoval by motor scraper is most spplicsble when the sucw depth is between

{ seat should be provided.

-

CEMNRAL IRSTHUCTIONS (Cootimued)

Sprinkiing with weter prior to scraping is advisadle under very dry comditions,
to suppress dust. A light water spray will also improve cobeuixmm of the soil
and decresse the tendency towmrd spillage. ]

three apd six inches. Dweper snow f11ls the hopper repidly nnd mquires 1requent
time consuming 4rips to the dump site, .

The dump site should be selected in an sres which will not require mhseqwnt
decoptamination. It should te downwind, 1if poasidle, and the shortes’ safe
distance mawwy, to miaixize trevel time. The distence msy de shortencd dy dumping
the screper hoppar behind & natural or prepared barrier or intc an excevated &itch,
to shield the cleured area from the fallout rediation. The dump site should de
backfilled after decontaminktion has been completed. , o

The fallout particles collected in the hopper constitute a radistion hezard to
the operstor. As discussed in Chapter 1, Section 1.10, shielding of the operator's

For dscontaminating huffer Zone aress by covering with clean earth, six to eighteen
inches of £11] should be applied evenly over the surface. Hhile this will not
provide wach shielding for persons standing in the Buffer Zooe, it will give
several feet of oblique shielding to the clemred arees poar the Buffer Zone. (See
Cospier k, Section §.2). The wethod is carried out in the same manner ae
conventional filling. At the eite vhere the 111 material will be obtained the
mrx‘m lﬂ.yer should be stripped enfd moved to ome side, 2xposing th2 clean soil

1. Select and prepave oy site.
2. Byprintie dry, @uety are2 vith weier spray.

3. Begin cperation along uee side of ares, returning in oppesite directioa,
leavirz @ gap hetween pesses squal fo sbout 2/7 of the cut width., -

b, Minimm depth of cut should be two inches. Adjust for grester depth if
sl conditicas warrant. B

5. Do not £111 bopper to capacity. Eeul sway and duap defore hopper heaps
over, to avold spilling. . .

6. Clemn up “hot spots” with shovel and wheelberrow, btulldozer, etc.

7. Backfill duwp site.

P e o .

RATE OF OPERATIOH

The moter soTaper should operats at one healf to three miles per hour while loading.
Travel Lo md from the dump site should De st wmaxime practicsl zpeed, depending
on groand comditions and tractor carsbilidy.
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o ea— ‘i‘:

Motor grader operstion requires oOne man. However, pick-up apd disposal of the

contaminated windrov materisl will require additiomal workera. A motor scrsper
(previcus section) has & one man team. A front end loader and truck require two
wen, one for each vehicie. “Hot epot” clean-up will require onk or more shovel

EQUIPMENT (Figure 7-G)

The motor grader required for these methods rhould be equipped with d ten foot or
longer moldboerd, if possible. Graders with shorter blades sre usable, it the
area covered per pass, and therefore, the efficiency, are lowered,

Pick~upandhmungequ1p-entisuwrequ1redtomtheﬂndmtdthedm

PRINCIPLE OF OPERATION

Motor graders provide a fast, effective means for decontaminating fist or gently
sloped, naturel and snow covered areas. They are desigred to cut off thin
surface layers and push the cut material into windrows. Because they do not Pjck
up and boul loose material, other mesans must be employed to mve the contaminant

to the dump sites.

Motor graders noroally operste with the blade set at an angle to the direction of
motion. As the cut material 1s pushed ahead, it drifts to the side with a rolling
and sliding action. The mold board (blade) is curved to mssist in the rolling and
sliding acticn and to prevent spillage over the blade top.

The size of the windrow thus formed is dependent upon the depth of cut, angle and
length of blade, ané properties of the s0il or snow. For esch materisl-grader
combination there ir a meximum size of windrov that can be crested.

By straightening blade angie, the grader can te used to push the windrowe to the
iedge of the comtaminated area, if the length ¢f push 1s not ao grect as tc csuse
repilleze arovnd and over the blade. However, the moior scrupur (See previous
|section) provides one of the most ef”i{cient means of picking up and hading the
ccontaminant to the dump side, and It is equally efficient ir picking up the wind-
jrows directly (Figare (»IE}.. o :

3

& front end 1oader (?‘zghre ,»1, and truck uwcb "ollmf behind the mder.

‘mwr graders can be used for covering Buffer Zone surfaces with uncontaminated
(Tiii. A covering of six to eighteen {nches of £111 should be applied evenly over
:;,m surtere.  Wnile this will not provids mach shielding for persons standing in

Jthe Bufler Zone, it will give several fee* of obligque shielding to the cleared
'aw&s nesr the Buffer Zone. {See Chspter b, Section 4.2).

. The grader cenmnot procure and hanl the A1 material, but it is especielly effective

'ffw rurending Fil1 esterial over the surfsce, once trucks Or cther hauling wvehicles

..... gve dolis nrrm it o the erea. It can also be used effectively for stripping the
mteaminated top layer of s0il at the aite where the clean rill will be procured,

site. |
’ 1.‘-‘4{
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PRONCITE OF UBSRATION (comtimed)
and for aigeing wp the r111 materisl itacif into windrows, for losding Into

In genersl, the procedure to be followed in decountaminating with the motor greder
is that recommendsd for pescetime use. %The hlade should be sedl for the wmaxizus
recommended angle, to avoid spillage arcund the lesding end; the plitch should be
set, to minimize spillage over the top of the blade; and the depth should be set
for two inchez or more of cut; to avcid skipping over low spots and spiliege under
the biade. The depth of cut in snow, greater thsu two inches, will de dependent

on the location of the fmllout particles in the snow. (see Chapter 5, Sectiom 5.5)

The grader should follow the pattern shown in Figure 7-J5. Operation ghould be
back and forth slong the loog dimension of the area. With themldbomgmled
for a windrow on the »igit, decomtamination should start slong the right hand side
of the ares. The second pmas should be parallel to the first, in the cpposite
direction, and sifghtly overlapping. The windrow will egaln be thrown to the- right|
but from the opposite direction. The third pass should be made in the origioal
Jirection, and the windrow throvo sgainst thukt mede on the second pass., The |
clearsd spaces betveen windrowe will thus de sapproximstely ?mo blmcle wmms.

It the s03l is dry sl dusty, a weter spray spplicstion for dust wppm»sim m
e desirihliz before decomteminntion. {See Pigure 7-D).

The groder opersator wiil oot be required to dispose of the contaminsted surfece
waterial. Koo wer, sach disposel is a necessary part of the decomtamination . .
cperation, and the dump site zbouid be selected spd prepersd before the opersiion
iz begun., The sile should be loonted in sn acee which will npot require subsequent
decomtanination. It should he dowrsrind, 4T ponsible, and the shortest safe
diadance ey, o zisdmize trmwel fime. The distance may dbe shortened by dusping
the comtmminant bebind & pabural or prevared drrier or 0to an esxeswated ditch,
which will shizld the clopred arss. The dump slte should be btack-fliled sfter
dgoontaninstion iz ntepletad. o

e se——— G e ehee wmRare e e .

FROCEDURE E

Nl AR A WA D MY -

&) After dump site has heen selected and prepared, set blisde 8t msximm
engie Tor right hand {or Jeft hand) windrow.

e Set blede piich fov adinimom top and Dothos epillegs.
¢} Set bBisAe for depih of cut desired, st ieast two ipches.
4} Sprey surface with weter i sell 18 dry apd dusty.

#} Begin operelion along right band (or left hsnd) ofge of sres. Select
tong gimescion edpe, o minizmize mmber of turn-srourds sod windrows,

b - - ; .
§i Coilect windrow pterisal sn? haul to dump site by methad selectsd,
) Ciearn uwp "hot spots” Wy msnoal shorel and wheelbarrow.

Py

nY Femonfill dumer site.
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RADIOLOGICAL DECOWTAMIRATION OF WONICIPALITIES DRY DECONPAMIRATIOR METHOD

MOTOR GRADER Page 3 of 3 My, 196k

PATE OF QPERATICR

The motor grader should sdvancse az batwesn one snd one half and three miles per
horar, depending upon surface conditions in the aren, smourt axd size of rocks,

-
- 3
styuctions, grede, etc,

?-«
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RADIOLOCGICAL DSCONTAMIRATION OF MINICIPALITIES DRY DECONTAMINATION METHUDS

BULLDOZER Page 1 of 3 . 4. My, 196h

et PR

e . ) .

MANPOWER

Bulldozing is a one man operation. However, sdditional workers will be needed
for operating a motor scrsper, front end loader and truck, or other pick-up and

bauiing mechinery.

EQUIPMENT

One or more track-type bulldozers, with the widest avaiiable blsdes, are required
for these decontamination methods. Other equipment, for pirkinguup and hsuling
contamiuant to the duap site are alsc required. -

PRINCIPILE OF OPERATION

A& bulldczer (Figure T-K) operstes by its tractor moving forvard while its blade
raises or lowers to cut, spread, or transport so0il or other loose material. As &
dozer advances and digs, some of the so0il cut by the blade will pile .up in fromt
and move along vith it. Some mater{al will drift off the sides, foraing ridges
2T windrows.

hesistance to forvard movesent of the machine 1s the result of the work needed to
cut and break up the soil and to push 1% along. With the bisde set for a constant
depth of cut, resistance to digging will remain approaximately even throughout s
pass. However, the toial resistance Yorce wiil rise steadily asz the amount of
cut soil in fromt of the biade increases. For this reasom, bulldouvers are limited
10 clearing small areas, with passes of not over 100 feet. The relatively small
gize ©f twiidozers make thex particularly suiteble for use, in confined epmces.

(,f.t

~de spiilage of contaminated soll or snow mmy be reduced by operating two or
wore buliidorers at once, one slightly in advance of the other, with the latter's
b;&de vrerimpping the path of the first machine. In this way, only the outer
ends ol the ouler blades wiil form windrows.

w3

Sincte tulldozers are not well suited for moving large cusntities of eaterial for
long distances, they can be opermted effectively in cosbipation with scrapers or
ivaders and trucks, .n tos save way that motor graders are used. (See previous
section. ) '

In wizition to decontaminating aresas for occupation, bullidoters can be utlllized
very efficiently in covering Buffer Zope surfeces with uncontaminated fill. A
covering of six to eighteen inches of €1l) showld be applied evenly over the
corface.  While this will not provide much shielding for persons stending in the
wolfer Zorn, 1t will give several feet of obligue sh;@ldinﬁ 10 the clearcl aress
near the Buffer Zone. (see Chapter L, Section k.2)

T > bulldeter cannot procure and haul the i1l material, but it is especially
erfective Tov spreading 111 m&terial over the surface, once trucks or other
uau.in: vehicles have delivered it to the area. It can also be used effectively
Yor stripping the contaminated top layer of s0ill at the site vhere the clean £71)
wil: be ororared 4 for digging up the f11l material into plles, for loading

N0 Lructks.

Zxperiments amave shown that

T perimeter sarth ba

can be greatiy reduced In widih Ly the
eatiom of 1

)
ers. The Lop two or three inches ¢of soil is
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RADICLOGICAL DECONTAMINATION OF MINICIPALITIES DRY nmm METECDE

BULLDOZER Pege?.or?, my,_196i
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PRINCIPLE OF OPERATION (contimmed)

first pushed to deyond the edge of the desired zone. The bullldcszer than takes a
deep cut into the exposed clean emrth and pushes it to the zone edge, cresting an
“earth dike"™ vwide emough and high enough to act as sn effective shield against

the fallout radistion deyond. Dike proporticns should be great emough to shield
persomel from line-of-aight expomure to the f3llout. (Figure 7-1)

Bulldizers csn de used effectively for “hot spot” clesn-up, but some wdoual
shoreling may be resuired if the srea has meny obetructiocns wvhich cannot be

rescved .,

GENERAL INSTROCTIONG

Although the bulldozer operstor will sot be required to move contaminetsd material
to & &ump site, such & site should be selected and prepared defore decontawing~
tion is degumn. mmmrmlbembenpimcfmimttommitn

preparation.

The dump site should be locsted in an ares which vill not x-equum subsequent
decontaaination. It should be dovnwind, if possible, and the shortest safe
distance swsy, to ndnimize travel time. The distance may be shortered hy duaping
the contaminated mmterial dehind & matursl or prepared barrier or into sn
excavated ditch, vhich will shield the cleared area. After the decoutuimtim
operation is complete, the dump site should be backfilled.

PROCEIURE
1. Prepare dump site.
2. Sprizkle ares vith water if the surface is very dry and dusty.

3. Clear surface to & minimm depth of four inches, to aveid missing lcu‘
spota. Depth of cut in snow 313 dependen: on lomstion of fallout
particles. (See Chapter 5, Cectiom 5.5).

L. Work mcross parrow dimemsion of area, tc mvoid lang Tune that vwill cause
excessive splliliage around md over the blmde.

5. If the parrov dimension 1s over 100 fe ¢, push from the middle out to
one edge, overlapping to pick up spillage from the previocus ass.

€. After cowpleting one side, push from the middle to the opposite edge.

7. After cospleting main clearing operstion, make clesn-up passes to push
vindrows to oor side of arsa.

8. Clesn up wajor “hot spots” with bulldcvar. If small contasinated spots
resmin around immovable obstructions, they should be cleaned with
shovel and wheslilarrow.

G. After contsminsted materisl has been hauled to the dump ares, backfili
to avoid possidbility of radiocactive dust blowing over clesred area.

ey
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RATE OF OPERATION

The bulldozer should advance ¢ detween one and three miles per hour, depending
upon 5oil condition, surface rocks, depth of cut desired, etc.
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1. After dump site bat deen selected and prepsred, start operstion along
apwrind, long oide of area.

2. AMst hlgde helight, £ possidle, t0 cut below contamioatsd depth of

sooz.  {Sex Chapter &, Section bh.2).
3. Follow pass pattern ghows in Pigure T-P.

A, mmmmo@mfurpmk-up,umumuvm&xmn'

0 be used.

5. mw@m'wmﬁw,mm,qrmmmm.

RATE OF CPERATION

™he waow plow shonld advance st between two and five miles per hour for
rete will

hoavy falls of umdisturbed snow, aod faster for shallow depths. The

fairiy
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A plow, preferebly ome having three plowshares, and a tractor to pull it sre re-
guirel. To Odtaln the meximae depth of turnover, & trvactor of sufficient power
shounld de used, not less then 125 horsspowcr for a three share plow.

PRINCIPLE OF OPRRATTON

Plowe turs the surfece soil under but 40 pot remove 1t. Wen land is plowed, the
soil is 1lifted alcng the #piral of the Plowshare, rolled 150°, and dropped imto
the adjacent furrow created Gy the previous parellel pass. (rigm?«u) The
larger the plow, the deeper the burial of the surfece 301l - usvtlly six to ten
inches

-

Ploving an uwpaved falloot cowmred suxfece is & rapid prvcoess, Tree of waste

disposal prodless. Although a faw inches of soil do not provide much shielding
o persons slanding directly sdove, they give ssversl feet of oblique shielding
to sveas nearby. (See Pigure 4-D) Plowing tharefore is meepmhle tor Buffer
Zovs preparetion, aroumd the edges of decostaminsbed aress. ,

Plowing L8 not satisfactory, howewer, for aress 26 be occupied by persmml.
Pesides furnishing an insufficlent shienld, the turnsd-over sarth is rough and
difficult to welk or ride on. ({(See Figure 7-N) Heavy traffic will tenmd to

stir up the looses sodl, ceusing the tarried fallout particles ¢o retarn to the
saxrface.

Unlike surfece resmovel methods such as screping sod grading, wultiple passes with
the piow 40 not incresmse the thoroughness of decontasmination. On the combrary, aj§ -
second pass will return a large proportiom of the fallewt particles to the suriacd.
WW,MWWWawwmmhmmm&x,m&mm
the remsinimg mimbymidingmtmammjm

PROCKIXIRE
l. When the surface is very dry snd dusty, aprey with weter, if possible.

2. Plov in parullel passes, elither back and forth, or around the ares,
spiralling in ar oqt on emch pwss.

3. Do not plow over ony surface which hea previously beswn plowsd for
decontentination.

e PR s it b o e o —
" et i e " M 4 - e admoan o odene h s L RN

RATEOFOPMO!I

The plow should sdvance &t epprovimmtely 1-1/2 mliss per hour. This rete will
vary, sowever, depending on the chararcier spd condition of the surface, the
presence of rocks, vegetation, ete.







RESULT OF PLOWING

FIGURE 7-N
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$now plow operation (Figure 7-0) requires one man. Emr, since snow plm ‘
canrot dispose of the contseinated snow, othe:r persomnel operating other ‘fvpe,s

of equipment will be required.

Any svslleble truck or tractor acunted snow piow can be used. For large aress
and deep snow, large bladed plowe with wings will clesr fastest. Flows with "V
blades are especially suiteble for very deep drifts as the two sided biades
balance side thrust on the vehicles.

YR T A e oy

PRINCIFLE OF OPERATION

Snow plows provide by fer the fastest mesns of any of the decontaminaticm methods
for removing snow from flat or moderstely sluoped surfaces.

Snov plows move materisl by the process of side casting. T_he snovw slides off of !
the angled blade into & windrow as the plov sdvances. Some plows have V" shuped
blades ancling to both sides, and thercfore, form two wirdrows.

By straightening the blade angle, snow plows can be used to pusk the windrows to -
the edge of the ares being cleared, providing thet the length of push is not so
great as Lo cause spiliage around and over the blede. Because snow plows do not
pick up and haul loose material, other means must be employed to mcve the
contaninated snov to the dump site. Windrows can be pushed to the edge of the
area by snow plow or bumlldozer for bucket loading into a truck and removal to a
durp site; or they can be picked up in the area and heuled svay, by scraper or
front end loeder and truck. :

GENERAL INSTHUCTIONS

snew piows which throw windrows to one side only should follow the pattern ;
shown in Figure 7-P. Operation should proceed back and forth along the long i
dimension of the area, starting on the windwerd side, if possidle. With the ‘
tlade angled for & wincrow on the right, spnow removal stould start along the
rigkt hand side of the area. The secomd pass should be parallel to the first,

in the opposite direction, and slightly overlaspring it. The windrow will again !

te thrown to the right, but from the opposite direction. The third pass should '

te made in the original direction, and the windrow thrown against that made on
the second pess. The cleared spaces between windrows wiil thus be appraximstely -

two snow plow widths.

Snow plows with "V" blades which throv windrows to both sides, should work back
ani rorth spacing their passes so that one plow width of cleared space between

windrows will result.

Althoug! the snowv plow operator wili not be required tc move contamirated snow

1o 8 dump site, such & site should be selected and prepared before decontaninatios -

te beun.  The dump site should be selected in an ares which will not require I
Lsegquent decontesinaticn. t should be downwind, 1f pessible, and the - !
wriecst safe distance awvay, to minimize travel time. The distance may be !
¢rienc: bty dumping the contaminated gnow behind a natural or prepared barrier ;

ov into an excavated ditch, which will shield the cleared area.

N
"‘J
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1. After &ump site has been selected and prepared, Mmmimuong
upwind, long side of ares.

2. )dj\utbwpbeiaht, ﬁpouible,tommmmudepthof
(Sea Chapter b, Section A.2).

3. PFollow pass pstterm showm in Pigure 7-P.

h. Mnm-toadgcotuurwpiek-up, uth!wdicposalpmcedmu
20 de used.

5. Remove “hot spots” by snow plow, bulldozer, or shovel and vheelbarrows.

&

RATE OF CPERATION

™e snow plow shculd sdvance at hetween two and five atles or hour for fairly
heavy falls of undisturbed snow, and faster for shallow deptha. The rate will
be slower for snow vhich has been trampled down or crustsd. Over rough and
steeply sloped terrain the operating rate may de still. slower.

! .
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'BLADE SNOW PLOW

FIGURE 7-0

R
ke -
i i s

Y i
iy
- Lo

.- . s wesonra

B Y




. i AR
22 passoan S e SR AN

i1st PASS

2nd PASS

3rd PASS

} M
}
|
| :
}
!

[ et
)
]

WIND ROW

| WINDROW

WINDROW

J Lo —.

IR W ety 4w~ o

|

-
|

§ WINDROW
!

]
.

Mo A o I g

!
|
J

FIGURE 7-P

PROCEDURE FOR USING THE SNOW PLOW
(COLD WEATHER)
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